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Experimental Transistors 
for UHF Frequencies 


Point-contact transistors able to operate at frequen- 
cies of the order of 425 megacycles have been de- 
veloped experimentally by the Tube Department of 
the RCA Victor Div., RCA, according to a paper by 
F. L. Hunter, RCA transistor engineer, at the recent 
joint IRE-AIEE Conference on Transistor Research 
at Pennsylvania State College. 

RCA’s experimental work, it was stated, indicates 
that the developmental p-type point-contact transistors 
are able to oscillate at much higher frequencies than 
the n types. The median oscillator frequency for the 
p-type was found to be 33 per cent higher than the 
median of the corresponding n-type. The higher fre- 
quency recorded for the p-type is believed to be 
caused by a greater mobility of electrons. 


Research and 
Standardization 

In its Annual Report for 1953, the American Society 
for Testing Materials points out that although it is 
generally looked on as a standardization society, yet 
from a broader standpoint, its major forte is essentially 
research in materials. This would follow from the 
great amount of data derived from many research 
activities carried on in the technical committees and 
other ASTM activities. 

And actually, the report concludes, “these two—re- 
search and standardization — frequently go hand-in- 
hand. Sound data are needed before specifications 
can be authoritatively established. Reproducible tests 
are essential and must be thoroughly evaluated and 
standardized before any specification of value can 
result.” 


New Silicone-Resin 
Magnet-Wire Enamel 

Culmination of eight years of research at Dow 
Corning is a silicone resin (D-C 1360) specially de- 
veloped for magnet wire enamels, and said to be 


suitable for continuous long-term operation at tem- 
peratures in the range of 150 C to 200 C. Dow Corn- 
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ing feels that final evaluation, based on additional 
motor life-temperature tests, may make it possible 
to accept this material as a Class H insulation. 

Best results for extended service at elevated tem- 
peratures have been found with nickel-plated copper 
wire and aluminum wire. For temperatures over 180 C. 
these conductors are therefore recommended. Con- 
ventional application and curing methods are suitable. 

Commercial magnet wire coated with D-C 1360 is 
not as yet available, but several test motors with such 
insulation are reported operating in “excellent condi- 
tion” after 1500 hr at 225 C. 


Investment Casting 
Research at NOL 

New precision investment-casting laboratory tor 
experimental work has been established at the Naval 
Ordnance Test Station, China Lake, Calif. Purpose 
of the laboratory is to add information to existing 
literature on the subject, study additional applications 
for the method, and try to develop possible improve- 
ments. Major scope of the experimental work will be 
oriented toward complex ordnance parts. 


Metal-Laminated Fiber-Glass 
Thermal Insulating Materials 

Newest trick in fiber-glass thermal and acoustical 
insulation is a laminating technique developed by the 
Fiber-Glass Division of Libbey-Owens-Ford Glass 
Company that makes it possible to face the usual 
glass wool or “blanket” with aluminum, synthetic 
rubber, various plastics, paper, and cloth. These lam- 
inated facings impart new properties to the material, 
such as fire-resistance, vapor resistance, or added 
mechanical strength, depending on the properties of 
the facing. Moreover thermal and acoustical values 
may be enhanced. 

Heart of the process is a special method for spray- 
coating the materials with standard adhesives and 
applying pressure through roller to complete the 
bond. Typical facings include aluminum-foi] and 
aluminum-pigmented plastics films that provide a 
highly reflective insulating surface. For acoustical ap- 
plications thin (3-mil) plastics films function as a 
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thermosetting plastics 


HERE'S A WELL-KNOWN Answer Mark! 


It's a mould mark—ours. And it’s a sign of good 
source for thousands of manufacturers who use 


moulded plastic parts. 


Here are our qualifications for your thermosetting 
assignments: |) 36 years’ experience as planners and 
moulders in plastics; 2) specialization in thermo- 
setting standard materials or new ones like Teflon 
and glass reinforced moulding compounds; 3) envi- 


Kurz-Kasch, Inc. * 1419 S. Broadway * Dayton 1, Ohio 


BRANCH SALES OFFICES: New York, Lexington, 2-6677 * Rochester, 
Hillside 4352 * Chicago, Merrimac 7-1830 ° Detroit, Trinity 3-7050 
* Philadelphia, Hilltop 6-6472 ° Dallas, Logan 1970 © Los Angeles, 
Richmond 7-5384 © St. Louis, Delmar 9577 * Toronto, Elgin 4167 
EXPORT OFFICE: 89 Broad Street, New York City, Bowling Green 9-775) 
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a Question Mank to you? 





able skill in design for compression, transfer and 
plunger moulding methods; 4) capacity for produc- 
tion-schedule delivery. 

There's a fifth qualification we think is worth 
mentioning. We're not too proud to recommend 
specialists in other moulding methods if a review of 
your job suggests it. Will you phone or write us— 
or one of our offices? 





FOR OVER 36 YEARS PLANNERS AND MOULDERS IN PLASTICS 








RESEARCH HORIZONS 


rn, 


complement to the fiber-glass insulation. Films such 
as vinyl and saran in thin calipers exhibit a high degree 
of absorption of lower-frequency sound. 

Applications are indicated in air-conditioning units, 
warm-air furnaces, clothes dryers, refrigerating equip- 
ment. 


A Short Life 
but a Mighty One! 


Security restrictions cloak engineering details, but 
Westinghouse engineers have developed for Navy 
submarines an extremely compact 25-hp motor de- 
signed for a useful operational life of less than 1 sec 
as the starter element for torpedo gryoscopes 
Small prong at one end of the motor shaft meshes 
with the gyroscope flywheel as the torpedo is ejected. 
Within about one-fifth of a second, the flywheel at- 
tains its required rotational speed of over 13,000 rpm, 
the motor is automatically uncoupled, and its mission 
will have been accomplished. 

This expendable motor, now in volume production 
by Westinghouse for the Navy, is 3% in. diam, 10 in. 
long, and weighs 10 lb. In contrast, a typical conven- 
tional motor of the same rating is approximately 16 
in. diam, 22 in. long, and weighs 415 lb. 


Aluminized Mylar for 
Instrument Windows 


Now emerging into commercial availability, alumi- 
num-coated Mylar polyster films makes possible a 
new thin-window tecnique for instrumentation appli- 
cations. Conductive coating of aluminum is applied 
by advanced sputtering and evaporating techniques. 
As developed by the Wakefield Industries, Inc., Skokie, 
Ill., the film is available in two forms: 

1. A 0.25-mil Mylar film sandwiched between two 
coatings of aluminum has been developed as a re- 
flector and light-tight covering for scintillation phos- 
phors. Film is said to have excellent reflecting char- 
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THE PROBLEM of “Relay 


acteristics, although in large areas it is not completely 
free of pinholes. 

2. A 0.25-mil Mylar film with a single application of 
aluminum coating for use as a window for flow count- 
ers and air proportional probes. 

(For a comprehensive discussion of Mylar as an 
electrical insulating material turn to “New Nonrigid 
Materials for the Functional Design of Electrical In- 
sulating Systems,” page 123 this issue.) 


Pushing Up 
the “Specs” 


Some tough requirements are being set for con- 
nectors in certain military applications . . . For aircraft 
use connectors are required to withstand short-time 
temperatures as high as 2000 F for 5 min . . . In other 
equipment, connectors are required to show adequate 
resistance to the effect of high-energy radiation. 


Capsule Notes on 
Research Reports 


“Electrodeposition Research,” 130-pp report of the 
Proceedings of the National Bureau of Standards Semi- 
centennial Symposium held at NBS, December 4-6, 
1951, has now been made published as NBS Circular 
529, available at $1.50 per copy from U. S. Govern- 
ment Printing Office, Washington 25, D. C. 

Available from same source at 20¢ per copy is the 
29-page NBS Circular 537, “Table of Dielectric Con- 
stants and Electric Dipole Moments of Substances in 
the Gaseous State.” This is the second set of critical 
tabulations of these materials compiled by NBS in 
cooperation with the National Research Council and 
the International Union of Chemistry. 

Published by the Semiconductor and Dielectrics 
Division, Battelle Memorial Institute, Columbus 1, 
Ohio, is a 136-page “1952 Digest of Literature on 
Semiconductors and their Applications.” 


—A. E. J. 


relay reliability of key concern. 
Examples of use are in switch- 


Stand- ing crystals and in_ reversing 
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ardization” reported on page 146 
relates to relays associated with 
electronic equipment, particularly 
aircraft and military types. Such 
a piece of equipment is the Col- 
lins 618-S Transceiver pictured on 
the cover. This is a compact com- 
bination radio transmitter and re- 
ceiver designed into one pullout 
chassis. Automatic control re- 
quirements, wide range perform- 


ance and miniaturization make 


motor control of a slider on the 
transmitter tuning coil. To offset 
the effects of altitude, relays are 
hermetically sealed and for com- 
pactness are miniature 
Often they are chassis mounted 
alongside other electronic com- 
ponents like shielded tubes, capac- 
itors and choppers. and may be 
of the plug-in type but more often 
the relays have soldered 

again for greater reliability. 


types. 
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G-E appliance wires 
STAND UP UNDER HEAT 


Whether your appliance wiring problem is extreme heat, moisture, cor- 


rosive vapor, or repeated bending, there’s a General Electric appliance 
wire designed for the job. Here a glass-insulated Deltabeston* hinge wire, 
used on a waflle iron, is unaffected by the heat, steam, and flexing that 


would cause an ordinary wire to fail. 


Choose the best appliance wires for your job from the complete G-E 
line of lead, stove, range, grounding, hinge and permanent-wave wires. 
G-E Deltabeston wires and cables are unsurpassed in performance under 
severe operating conditions. For more information, write Section W81- 
922, Construction Materials Division, General Electric Company, Bridge- 


port 2, Connecticut. 
*Registered T'rade-mark General Electric Company 
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Handy Reference Booklet: 24-page 
booklet for product designers con- 
tains charts, specifications, appli- 
cations for the complete standard 
line of G-E wires, cables, and 
cords. Write for your copy. 





Machine Tool Wire: G-E Flamen- 
ol* machine tool wire meets J.I.C. 
Standards for machine tool con- 
trol wiring. It is permanently 
color-coded for easy circuit trac- 
ing. Its small over-all diameter is 
ideal for limited spaces. Flamenol 
wire is not affected by lubricating 
or cutting oils. acids or alkalies. 





Flexible Cords: Where resistance 
to heat, moisture, acids, alkalies, 
water, grease, or oil is important, 
G-E flexible cords have long been 
the answer. For light, medium, or 
heavy-duty electrical appliances 
or industrial equipment. 





Welding ‘Leads: Designed for use 
either as electrode cables or work 
cables, G-E leads for arc welders 
are minutely stranded for maxi- 
mum flexibility; covered with a 
smooth rubber jacket for tough- 
ness, and abrasion-resistance. 
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provide reliable communications 


Sound-powered telephones have come a long way 
since they were first developed. 


Today, they are small and compact, easy to 
carry and good for distances up to twenty miles. 


How did Wheeler Insulated Wire Company de- 
signers do it? 


A carefully engineered product utilizing preci- 
sion stamped and molded parts resulted in com- 
mercial units and systems that are low in cost, 
efficient, and very reliable in service. 


On many of the problems they took full advan- 
tage of the unusually versatile properties of modern 
nickel alloys. The Wheeler design employs the 
telephone magnetic circuit and applies the voice- 
powered principle in connection with a mechani- 
cally resonated transmitter. Six nickel alloys are 
used in critical magnetic, stressed, or structural 
parts. 

Pole pieces and Armatures 
1. 50-50 Nickel-Iron Alloy 

#4750) 

Gives the magnetic permeability needed for 

high efficiency in magnetic circuits and minia- 

ture transducers. 


(Alleghany Ludlum 


Sound powered telephones provide flexible communica- 
tions up to 20 miles. Here you see it in use by a construc- 
tion worker in Siam. You find Wheeler Self-Powered 
Telephones in factories, offices, aboard oil tankers, even 
on the farm — almost anywhere that a reliable communi- 
cation system, without a source of electricity, is required. 
For details on the Wheeler Self-Powered Telephone, 
write direct to WHEELER INsuULATED Wire Co., INC, 
Waterbury 20, Conn. 


Magnets 
2. Alnico IL (nickel alloyed with aluminum, co- 
balt, iron) 
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Coersive force reduces transducer size limita- 
tions. Particularly suitable for the series a.c, 
magnetic circuit being used. 


Diaphragm 

3. “K” Monel 
Gives high ratio of modulus of elasticity to 
weight, plus corrosion resistance and drawing 
properties. 


Cartridge Screen and Base 

4. Type 304 Chromium-Nickel Stainless Steel 
High structural strength, corrosion resistance, 
and good formability combine with non-mag- 
netic characteristics needed. 


Contact Springs 

5. Inconel 
To withstand continued flexing, remain free 
from corrosion, making pressure contact be- 
tween welded palladium contact points and 


current-carrying terminal plates. 


Generator and Ringer Vibrating Reeds 
6. Duranickel 
Combines excellent modulus characteristics 
with freedom from corrosion. Never a failure of 


these reeds, in 14,000 units! 
Inco Alloys may help you 


You may find, as did Wheeler Insulated Wire Co., 
Inc., that Inco Nickel Alloys can help improve your 
designs... perhaps at the same time reduce your 
cost! You can find out quickly by describing your 
problem in a letter or phone call to Inco, and 
remember to ask for your copy of “Inco Nickel 
Alloys for Electronig Uses.” 


Consult your regular supplier of Inco Nickel 
Alloy forms for latest information regarding their 
availability. Remember, too —it always helps to 
anticipate your requirements well in advance. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 


Inco Nickel Alloys 2, 


MONEL® * “R”® MONEL * “K’® MONEL * “KR’® MONEL © “S’'® MONEL 
INCONEL® * INCONEL “X’® * INCONEL “W’® * INCOLOY® 
NIMONIC® ALLOYS * NICKEL * LOW CARBON NICKEL * DURANICKEL® 
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IRVINGTON 


INSULATING VARNISH DIGEST °& 


Multiple Varnish 
Coats Employed on 
Coil Windings 


The application of a series of coats 
of insulating varnish is a procedure 
that has proved exceptionally ef- 
fective for the maximum protection 
of electrical windings which in- 
volve large spaces between coils 
and cores or conditions which de- 
mand greater surface protection. 


The internal curing types of varnish 
produced by Irvington Varnish & 
Insulator Company are particularly 
suitable for the impregnation of 
windings where multiple coatings 
are required. These varnishes per- 
mit repeated dips of the coils at 
short time intervals. The desired 
build-up of the varnish coating can 
be obtained with only short inter- 
After 
single final baking 
cure is all that is needed to assure 


mediate partial baking cures. 
the build-up, a 


finished coils with high dielectric 
and mechanical strength. 


~_d& 


Repeated dips of coils into internal drying 
varnishes permit easy build-up of desired 
insulating coating 


Oxidizing types of varnishes can 
also be used for multiple coating. 
Thinner coats are necessary, and 
each coat must be thoroughly baked 
to assure maximum curing. 
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Vacuum-Pressure Varnish Application 
Penetrates Windings More Completely 


Method Extracts Air from Pores, Capillary Vessels; Results 
in Better Insulation of Electrical Windings 





While satisfactory results in the impregnation of electrical windings by 
insulating varnishes can frequently be obtained with the relatively simple 
equipment used for dipping procedures, more effective penetration results 
from the use of the vacuum-and-pressure method. In this type of applica- 
tion, air is first evacuated from the impregnating tank. Varnish is then 
pumped from a storage tank into the impregnating tank, and pressure is 


applied. 


Internal curing varnishes, which cure throughout by polymerization, are 
particularly well adapted to make most effective use of the thorough 


penetration resulting from the v 





Equipment of this type, designed for applica- 


tion of vacuum and pressure within the im- 
pregnating tank, assures more effective pene- 
tration of windings by insulating varnishes 





Design of Baking Oven 
Important in Results 





Baking ovens for the curing of in- 
sulating varnishes should be pro- 
vided with means for carrying off 
solvent vapors. A well designed 


ventilating system is required. 


The oven should provide uniform, 
dry heat with proper temperature 
control. Gas, steam or electricity 
may be used as the means of heat- 
ing. For increased curing speed in 
infra- 
red heating may be used, particu- 


continuous-line production, 


larly for the curing of the internal 
drying types of varnish. 


vacuum-pressure method. 


Preheating of Work 


Because these internal curing var- 
nishes tend to increase in viscosity 
at elevated temperatures, the rec- 
ommended procedure is to pre- 
heat the work in an oven, rather 
than in the impregnating tank it- 
self. This procedure decreases the 
danger of thermal shock to the var- 
nish, which might occur on coming 
into contact with a heated im- 
pregnating tank. 


The preheated pieces should be 
transferred from the oven to the 
impregnating tank as quickly as 
possible to prevent cooling. 


Vacuum and Pressure Conditions 


After closing the cover of the im- 
pregnating tank, a vacuum of not 
less than 28 inches should be main- 
tained for about one hour. After 
this period, varnish should be 
pumped from the storage tank to 
the impregnating tank until the 
work pieces are submerged. 


After immersion, the impregnation 
chamber should be exposed to at- 
mospheric or abnormal pressure. 
If abnormal pressures are neces- 
sary an inert gas is recommended. 
Units should remain in the varnish 
for approximately one hour. 


Procedure will vary slightly for 
different types of windings. Rec- 
ommendations for specific applica- 
tions are available on request from 
Irvington. 


(For further information, write the Sales Manager, Varnish Dept., Irvington Varnish & Insulator Co., 9 Argyle Terrace, Irvington, N. J.) 
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A NEW TERMINATION 
TECHNIQUE FOR... 









© COMPUTERS | 
® SWITCHBOARDS AND INSIDE PLANT EQUIPMENT 


® RELAYS, SWITCHES, AND MULTI-CIRCUIT COMPONENTS 


If you are concerned with the wiring of close 
spaced equipment, investigate the new AMP 
Solderless TAPER TAB RECEPTACLE for flat 
relay or switch tabs shown at right. It is self 
locking when installed on a male tab with match- 
ing 31° taper, yet can be removed and recon- 
nected any number of times without solder or 
special tools. These terminals are supplied on 
reels in continuous strip. Customer crimps them 
on wires using AMP automatic machines at 
speeds up to 4,000 per hour! 

Performance of these miniature connectors 
meets exacting requirements for millivolt drop, 
corrosion resistance, and vibration. They are 
suited for critical low level circuits or power 
circuits up to several amperes. 


PHOTO AT RIGHT SHOWS AMP SELF LOCK. 
ING TAPER TAB RECEPTACLES BEING 
APPLIED TO MATING TABS ON A STEPPING 
SWITCH. LOCKING ACTION GIVES MAXIMUM 
ELECTRICAL AND MECHANICAL SECURITY 
.»» CONNECTIONS ARE SUITABLE FOR CRITI- 
CAL LOW LEVEL CIRCUITS. 


Write to AMP Electronics Division for com- 
plete information concerning AMP TAPER TAB 
RECEPTACLES .. . you will receive data and 


samples by return mail. 


An example of the savings possible with Taper 
Tabs and Receptacles. This disconnect block in 
Remington Rand’s new electronic computer had 
more than 1,000 wires soldered to tabs in a space 
approximately 5" x 9"—an assembly operation 
requiring two weeks’ time. After tabs were modi- 
fied to taper shape (See picture insert), the same 
operator can now assemble two blocks per day— 
a 20 to 1 increase—using A-MP’s Taper Tab 
Receptacle No. 41355. There are neither loose wire 
ends nor drops of solder in the assembly to cause 
shorts nor cold or rosin joints to open up in the 
field. Installation is simply a mechanical opera- 
tion requiring little operator skill, resulting in 
greater uniformity. 





*For connector plugs and other applications 


where a round pin is more adaptable, see AMP 
taper pins. © AMP AMP Trade-Mark Reg. U. S. Pat. & 
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Electrical Manufacturing 
EDITORIAL 


Relay Standardization 


EVERY ENGINEER is for standardization. Yet 
every so often one finds related groups of 
electrical or mechanical components where 
the freedom of choice of component manu- 
facturers has led in the opposite direction, 
creating a chaotic situation as far as the 
end product designer is concerned. 

Until fairly recently, for example, such 
a situation metallic rectifiers. 
The National Electrical Manufacturers As- 
sociation recognized the need for rectifier 
standards and set up the machinery to 
produce a workable document. The first 
standard, 


existed in 


issued in 1950, was quite in- 
formal but was a starter. There have been 
a number of changes made since then. 
The recent Symposium on Electro-Me- 
chanical Relays sponsored by Oklahoma 
A. and M. College and summarized on 
page 146 of this issue, brings to light a 
similar the 


types of relays associated with aircraft 


need for standardization of 
electronic systems and military communi- 
cations. Representatives of relay manufac- 
turers, users and military—all stressed the 
need. The problem really comes down to 
who will initiate such a program. 

The manufacturers themselves have not 
been able to reach any agreement. Many 
looked to the Armed Services to set the 
pace, but they can’t do the whole job. At 
the meeting, the Air Force came up with a 
preferred list of relays by type and rating. 
The Navy is working on another program. 
The Signal Corps seems more interested in 
performance norms covered in the existing 
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military specification MIL-R-3757B. 

The military can’t force arbitrary stand- 
ards on industry without suffering eco- 
nomic penalties. Only the manufacturers 
can reach design compromises that will 
entail the least expenditures in new tool- 
ing. It takes the impartial viewpoint of 
engineers with trade association committee 
experience to sacrifice nonimportant de- 
tails for the common good. But whatever 
is done must pass the test of engineering 
soundness rather than commercial ex- 
pediency. 

Standardization is a problem both in the 
field of engineering and in human rela- 
tions. There are techniques for effecting a 
meeting of minds. And as E. F. Seaman of 
the Bureau of Ships pointed out at the 
meeting, much of the resistance can be re- 
duced by standardization planning to syn- 
chronize technical and economic interests. 
This means step-by-step progress, periods 
of education, periods for dual systems and 
planning for controlled replacements. 
NEMA implies such a waiting period in 
its “Suggested Standards for Future De- 
sign.” 

The military want relays in hermetically 
sealed cans. As a starter, therefore, why 
can’t a few basic can sizes, mounting tabs 
and header configurations be agreed upon 
by relay manufacturers for future design? 
Interchangeability is thus assured as far 
as space and mounting are concerned. The 
standard will build up from there if there 
is a will to proceed. 











Applying Electrical Controls to 


Dual-Function 


Hydraulic Circuits 


With electrical controls, the timing and sequence of hydraulic operations are 


easily changed. This facility can be the design basis for multi-purpose machines, 


as brought out here by a description of the Logan Plastic Molding Press. 


R. S. Conabee, PacontrOL, Chicago 30 


MULTI-PURPOSE automatic machines have definite 
economic advantages. They are not restricted to one 
product or one process but can be quickly adapted 
to meet new conditions. This flexibility is a particu- 
lar benefit for industries having short production runs. 
And, even in mass production plants, it is not desir- 
able to abandon special-purpose equipment when the 
type or design of product is changed. 

The move from an automatic design to a multi- 
purpose design is not as complicated as might be 
supposed. In fact, the basic techniques for both types 
of design are quite similar. For example, the electro- 
hydraulic system is frequently chosen to actuate and 
control the motions required to make a machine auto- 
matic. The flexibility provided by the combination 
of hydraulic and electrical components is invaluable 
also in the design of multi-purpose machines. 

By way of illustration, consider the many ways 
the operation of a hydraulic cylinder can be _ re- 
arranged to suit almost any condition. The force 
exerted can be regulated by a relief valve, or with 
reducing valves independent forces can be set up 
in separate cylinders of the same system. Pressure- 
responsive sequence valves can be used to retard a 
cylinder motion until pressure is built up in another. 
This is particularly useful in clamp-and-work mech- 
anisms. Speed can be regulated with flow control 
valves of both the simple restriction and the pressure- 
compensated types, in addition to the use of variable- 
displacement and multi-stage pump deliveries. 

With the addition of a solenoid-operated directional 
control valve, the flexibility of the control system 
can be vastly extended. Stroke extension can be con- 
trolled by a limit switch and permission circuits 
rigged for safety conditions. Stroke can be initiated 
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or reversed by action of a pressure switch, relay and 
many other devices. By means of a reset timer, the 
element of time can be added for control of delay 
or duration of stroke period. The program timer can 
be used to secure proper phasing of a multi-cylinder 
hydraulic machine with respect to other sequenced 
operations of an automatic cycle. 

A study of the application of these techniques can 
be based upon the dual-function plastic press, Fig. 
1, manufactured by the Logan Engineering Company. 
This machine includes a convertible electro-hydraulic 
system that can accommodate two different types of 
plastic molding—compression and transfer. Pacontrol, 
Chicago, is the firm responsible for designing and 
building the electrical control for the press. 


Mode of Operation. In compression molding, the 
finished piece is formed by the closing of a two-piece 
mold, Fig. 2, about the thermoplastic molding powder 
or preform. Both parts of the mold are heated. In 
the Logan press, the upper mold is suspended from 
the head and the lower closed by the hydraulic platen. 
The die temperature, the*pressure exerted, position and 
period of degassing, and the length of time the mold 
remains closed influence product quality and produc- 
tion rate and must be changed for different materials. 
Thus, an automatic compression molding machine 
must include provisions for closely regulating these 
variables and for adjusting them to suit the type of 
plastic being processed. 

For transfer molding, the parts of the empty mold 
are closed and held under pressure. Then, the heated 
plastic material is forced from a plasticizing chamber 
into the mold by means of a transfer ram. Action 
of the transfer ram is subject to the same variables 
mentioned above for the compression mold. 

Operation of the Logan machine is hydraulically 
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FIG. 1—Mold-operating cylinders are used for rapid 
traverse of the platen during opening and closing of 
the Logan press. Main cylinder in the base casting 
provides the high compressive forces for molding. 


powered as indicated in the schematic diagram, Fig. 
3. Two double-acting cylinders mounted on opposite 
sides of the main cylinder open and close the parts 
of the plastic mold. In closing, these cylinders extend 
the piston of the single-acting main cylinder, which 
prefills from the oil reservoir. A double-acting trans- 
fer cylinder mounted on top of the press head drives 
the transfer plunger through a cored opening in the 
head. This cylinder operates after the mold is closed 
in transfer molding. It is completely out of action 
during compression molding. 

The compact power unit consists of oil reservoir, 
pump, motor and operating valves which are mounted 
and piped as an integrated assembly. Pressure is 
supplied from a three-section pump. Section | delivers 
high volume at high pressure; section 2, low volume 
at high pressure; while section 3 is a combination 
supercharging and pilot pressure supply pump. 

The integrally mounted pump valve VI cannot be 
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FIG. 2—In compression molding, 
the dies press on the powder as 
they close. For transfer molding. 
the dies are closed empty. 


adequately identified by JIC symbols. It is designed 
to open both high pressure pumps to port I as long 
as port 2 is blocked by solenoid valve V6. Thereafter, 
valve VI maintains a preset adjustable pressure at 
port 1 by means of pump 2. At the same time, it 
supplies the output of pump I and the relief flow of 
pump 2 at port 2 for operation of the transfer cylinder. 
When pressure in the entire system rises to the level 
set on VI, pressure is maintained by pump 2, with 
the flow from pump I vented to the tank through 
port 3. 

In the neutral position of the selector valve V2, 
all directional ports are blocked and the sleeve valve 
is open port 5 to port 6. Pump delivery is returned 
at vent pressure to the tank. In the directional posi- 
tions of the valve, these ports are blocked. When 
valve V2 is piloted to the forward position by solenoid 
valve V9, pump pressure at port I is directed to port 
12 where it flows through check valve of V5 into the 
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FIG. 3—This hydraulic circuit is convertible for 
either compression or transfer molding. Mold operat- 
ing cylinders are actually located in the base of the 
press. However, for drafting convenience they are 
shown here as being mounted adjacent to the trans- 
fer cylinder. 





auxiliary or “side” cylinders. The press closes at rapid 
traverse, while the main cylinder prefills through a 
check valve between ports 4 and 2 of the selector 
valve. When closing resistance is met, pressure builds 
up to the setting of pressure-operated valve V3 and 
oil is admitted to port 13 of the selector valve. The 
check valve closes, building up pressure in the main 
and side cylinders to the relief setting of valve V1. 

When the machine is on transfer cycle, solenoid 
valve V6 is operated to admit oil to the upper cylinder 
area. When the transfer stroke is complete, the entire 
system is pressurized to the relief setting of valve V1 
and held by pump section 2 as described. Reducing 
valve V8 is provided in the transfer supply line for use 
in the event that transfer forces must be lowered. This 
is essential in molding certain types of plastics that 
are sensitive to transfer pressures. 

At the end of the transfer cure, the transfer ram 
is returned to its initial position by the shifting of 
valve V6, at which time the selector valve opens the 
clamping cylinders. Automatic decompression is pro- 
vided between ports 12 and 4 prior to full reverse, 
with the pumps unloaded through ports 5 and 6. 
The main ram is connected to port 12 through check 
valve V4B for decompression. Following this, pump 
pressure is supplied through ports 1 and 3 for break- 
away pressure on the upper areas of the side rams. 
The platen returns to its lower stop position. Free 
fall is prevented by the adjustable orifice in flow- 
control valve V5, while the main ram oil is returned 
to the tank via ports 2 and 4 of V2. 
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Adjustment of hydraulic pressure is accomplished 
with regulating valves V1 and VS for clamp and trans- 
fer cylinders respectively. Pressures can be pre-set 
by means of micrometer-type calibrations provided 
under the hand adjustment knobs. Admission pres- 
sure is set on valve V3 and return speed rate ad- 
justed by valve V5. 


Circuit Operation for Compression. The electrical 
control for both the compression and transfer mold- 
ing operations is contained in a single cabinet, Fig. 
4, mounted on the machine. Pushbuttons, selector 
switches and an indicating lamp are installed on the 
cabinet cover. 

The selector switch can be set for manual push- 
button operation, compression molding or transfer 
molding cycle. Also provided is a mushroom safety 
button to open the press and reset the timer at any 
phase of automatic stroke or pressure condition. 
Toggle switches, not shown in Fig. 4, provide se- 
lection of lower stop and mid stop at end of cycle 
and choice of fast or slow jog speeds for die setup. 
Lower buttons are jog controls for use when the 
cycle switch is set to manual. 

The program of press functions is regulated by a 
timer driven by a synchronous motor. The timer has 
four sets of on-off contacts. Thus, four separate branch 
circuits can be arranged independently to operate 
at any point in the cycle. A linearly calibrated timing 
plate within the control enclosure, Fig. 5, makes it 
possible to establish the press cycles easily and 
accurately. 

The elementary circuit diagram, Fig. 6, shews se- 
lector switch sections SW-1A, SW-1B and SW-1C 
positioned for compression molding. Pressure on the 
cycle-start button energizes the timer clutch and mo- 
tor in circuit B. After release of the button, this cir- 
cuit is held through the normally open timer contacts 
TC-1, which are set for immediate closing. Another 
set of timer contacts, TC-3, in circuit C are closed 
simultantously to energize main control relay CR2. 
Now, contact 2A closes and 2B opens in circuits E 
and F, respectively. Action of the solenoids in these 
branches causes the press to close. 

The recommended molding procedures for some 
plastics call for a temporary interruption of pressure 
at some time during or after the closing of the mold. 
The molding compound is allowed to cure for a 
length of time under conditions of high temperature 
and then the pressure operation is resumed. For this 
no-pressure dwell period, contact TC-2 on the timer 
may be set to open at any point in the cycle, drop- 
ping out solenoid I and relieving hydraulic pressure 
on the pistons. After the desired time has passed, 
the timer closes these contacts again and the press 
cycle continues. If the dwell period is not required, 
contacts TC-2 are moved out of action on the timer 
scale. 

If a breathing or degassing opening is desired, 
contacts TC-3 can be set to provide it. These contacts 
are opened at the desired time, dropping out the 
main control relay. Contacts CR-2A and CR-2B re- 
turn to normal as shown on the wiring diagram and 
the press reverses. Opening of the mold allows vapors 
to escape. The duration of the degassing interval 
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FIG. 4—All controls, 
with the exception of 
limit switches and one 
220-volt contactor, are 
contained in this en- 
closure. Mushroom 
pushbutton is for emer- 


gency stop. 


FIG. 5 — Graduated 
plate within control en- 
closure indicates time 
setting for each of four 
timer contacts. Adjust- 
ments are made by mi- 
crometer-type screw 
mechanisms operating 
along linear time scales. 
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depends on the setting of contacts TC-4. When these 
contacts are closed by the timer, relay CR-2 is re- 
energized through switch SW-1B and the press closes 
for the final curing period. 

This condition is maintained until the TC-I “off” 
position on the graduated timer scale is reached. 
Circuit B is opened and all timer contacts revert to 
the normal conditions shown. The closing of contact 
2B in circuit F energizes solenoid 2 and the press 
opens to the lower limit switch position. Here, circuit 
F is broken by the action of limit switch 2A. 

If the SW-2 switch in circuit G is open, the cycle 
is complete at this point. However, in some cases it 
is advantageous to have the mold open fully, then 
return in the closing direction to some midpoint. 
When this is wanted, switch SW-2 is turned to the 
mid-stop position. Under these conditions, circuit G 
is completed at LS-2B. Relay CR-4 is closed and held 
through contact R-4B. Contact R4-A completes cir- 
cuit C and the press begins to reclose until a cam 
operates the mid-stop limit switch LS-1. Contact 
LS-1A opens circuit F and de-energizes solenoid 2. 
Contact LS-1B drops out the mid stop circuit G. The 
compression cycle is now complete. 


Transfer Cycle. When the selector switch is set to 
“transfer,” sections SW-1A and SW-IC remain effec- 


tively unchanged. However, Section SW-1B is moved 
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FIG. 6—Selector switch used in control circuit has 
three levels, SW—14A, 1B and 1C. Two of these levels 
are effective for a change from automatic operation 
to manual. The third cuts out the transfer cylinder 
relay when compression molding is indicated. 


down to connect contacts TC-4 of the timer to relay 
CR-3. This latter is a mercury contactor, externally 
housed and wired as shown in circuits I and J. The 
mercury type is used because solenoids 4 and 5 carry 
relatively heavy inrush and holding currents. These 
solenoids control the oil flow to the transfer cylinder. 

For this cycle, contacts TC-2 and TC-3 are moved 
out of action on the timer. 

The transfer cycle is initiated by the cycle-start 
button and closing action is as described previously. 
The closing of timing contacts TC-4 is delayed suffi- 
ciently to allow the press to close and build up clamp 
pressure. At this point the timing contacts close to 
complete circuit D. Now the mercury contacts R3-A 
and R3-B reverse and the transfer ram descends. 

At the end of the transfer curing period, contacts 
TC-4 open, dropping out relay CR-3. The mercury 
contacts revert to their normal position, opening cir- 
cuit I and closing circuit J. The transfer ram returns 
to its upper position where motion is stopped by the 
action of limit switch LS-3 in de-energizing solenoid 
No. 5. 

At this point timing contacts TC-1 are set to open 
the press, and the cycle ends either at the lower 
stop or mid-stop position as described previously, 
depending upon the position of selector switch SW-2. 

In the manual control position selector switch 


(Continued on page 380) 
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TODAY’S DESIGN 





Mass Spectrometer 


For Automatic Process Control 


Electronic instrument automatizes a skilled laboratory technique; continuously 


analyzes a gas and automatically controls a process to hold analysis constant. 


James R. Bradburn 
Vice President and Director of Engineering 
CONSOLIDATED ENGINEERING CORPORATION, Pasadena 


‘THE MASS SPECTROMETER is an electronic instrument for 
qualitative and quantitative analysis of materials in 
gaseous form. It provides a more rapid method more 
sensitive to small quantities than most other means, 
and has the ability to separately determine quite 
closely related components in a mixture. As clearly 
stated in a contemporary publication, basically the 
mass spectrometer is an instrument for sorting and 
identifying atoms and molecules.* The gaseous mate- 
rial to be analyzed, is ionized and then directed in a 
high-velocity stream across a magnetic field which 
bends the stream of ionized particles into a circular 
path. Heavier ions tend to travel in a wider arc and 
hit a different target. By this means the instrument 
readily separates ions of only slight difference in 
weight. From the particle speed, magnetic field 
strength and flight path the relative mass (kind of ion ) 
can be precisely calculated. From the charge collected 
on the target in a given time the quantity can be 
calculated. 

A mass spectrometer thus sorts a stream of mixed 
particles by atomic weight just as a prism separates 
a beam of white light into its component wavelengths. 
The mass spectrometer can readily identify the ingre- 
dients of any gas, and can analyze solids after they 
are converted to a gas. 

Special needs of the atomic energy field in its early 
stages strongly stimulated the development of the 
instrument. Fifteen years ago there were probably 
less than a dozen in the entire world—all devoted to 
research; now there are many hundreds, and the field 
is rapidly expanding in chemical and petroleum proc- 


*See “The Mass Spectrometer” by A. O. C. Nier, Scientific American, March, 
1953 
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essing, in biological and medical work, and more 
recently as a portable leak detector. 

Decision to undertake the development of the new 
model 21-610 control instrument, Fig. 1, was not a 
sudden one. Its forerunner, the analytical mass spec- 
trometer model 21-103 introduced in 1949, still is a 
highly competent instrument for precision laboratory 
use in the hands of a skilled technician. It has ex- 
ceptional speed and accuracy. But developments in 
certain process industries—particularly in petroleum 
refining—pointed to a growing need for a continuous 
sampling instrument (rather than a batch type) for 
process control. For control service the instrument 
should be adaptable to unattended operation; reliable 
and designed for quick servicing, portable, and with 
remote indicating and controlling functions. For a 
wider market, the cost should be much less than for 
the batch-type laboratory instrument. 

These needs for an industrial process control instru- 
ment were the subject of a continuing study for some 
time but recent technical developments in oil refining 
brought some specific and active requirements for such 
an instrument. Where it had been satisfactory in the 
past to make periodic laboratory tests to check con- 
tinuing performance, now a control device was wanted 
to continuously monitor performance of the process 
and automatically control operation within quite 
narrow limits. Because of the high production rate 
involved and the relatively high value of the product 
a considerable investment in control equipment was 
justified if it could deliver the desired performance. 

Basic requirements set up to guide the development 
of the new instrument were: 

1. Performance comparable to the laboratory in- 
strument. 

2. Continuous rather than batch sampling. 

3. Unattended operation except for maintenance. 
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FIG. 1—Consolidated’s Model 21-610 
mass spectrometer designed for accurate 
high-speed process monitoring for oil 
refining and chemical plant service. New 
instrument uses the same basic princi- 
ple as the laboratory Model 21-103 
analytical mass spectrometer, but is de- 
signed for continuous sampling, unat- 
tended operation and feedback control. 

Gas sample is ionized, accelerated 
and passed through a permanent mag- 
net field which bends the particle path 
an amount dependent on the mass of 
the ion, thus separating and measuring 
selected constituents; amplified output 
of ion collector provides control signal 
for servo system. 
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FIG. 2—All elements of the control are readily accessible for maintenance and quickly removable for substitution in 
the event of failure. For compactness, electronic system is mounted around the four sides of a pull-out chassis. 


Vacuum system and controls are on separate chassis fully accessible upon removal of panels, and may be remotel) 
located if desirable. Recorder and accessory inlet system mount on top of cabinet. 


4. Reliable in operation, easy maintenance. 

5. Portable rather than the fixed installation of the 
laboratory instrument. 

6. Remote location optional for indicating and con- 
trolling functions. 


Continuous Operation. Primary requirement was for 
a continuous operating cycle rather than a batch type 
to meet the speed and volume of modern refinery 
operation. It is not enough to find out what the prod- 
uct stream has been; a continuous monitoring of out- 
put is needed. Only by this means is a feedback system 
feasible for the automatic process control toward 
which current developments in the refinery are 
pointed. The human link represented by batch sam- 
pling and operator evaluation for the laboratory 
instrument had to be mechanized and made con- 
tinuous. 


Unattended Operation. With the elimination of the 
operator the instrument had to operate continuously 
without the necessity for frequent recalibration. The 
amplifier had to be stable both as to zero drift and 
amplification. In addition, the design required internal] 
control functions that would sense impending failure 
such as cooling water supply or vacuum and shut 
down the equipment if necessary. Expensive refrig- 
erants such as liquid nitrogen for the cold trap had to 
be eliminated to obtain long unattended periods of 
operation. 


Reliable Operation. For continuous unattended op- 
eration good serviceability was a prime design target. 
Refinery operations cannot be simply turned off if the 
instrument goes out of service. For prompt restoration 
in the event of instrument failure, the design required 
sectionalized construction, with maximum accessibility 
and interchangeable modular units. 
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Portability. To keep sample lines short and also to 
permit use of the instrument as a trouble-shooting tool 
throughout the refinery, it was necessary to provide 
caster mounting and reduce utility requirements. The 
final design requires only three connections: a regular 
115-volt outlet, running water, and drain. 


Remote Indication. Trends in refinery instrumenta- 
tion call for centralized control and indication. The 
output of the instrument therefore, was designed to 
feed a conventional recording instrument which could 
be mounted on the instrument or remotely located. 

The idea of using the continuous sampling feature 
of the process monitoring mass spectrometers as a 
leak detector was not one of the original objectives, 
but the possibility quickly developed as the design 
work got under way. Unlike standard leak detectors 
(including our own widely used model 24-101) the 
new continuous mass spectrometer would not require 
a special tracer gas. Instead, the instrument could be 
set for any typical gas within its range that was pres- 
ent in the system or unit being searched for leaks. 


Design Problems Faced 


While many detail problems were encountered in 
meeting the performance requirements just discussed, 
two deserve special mention—space and amplifier line- 
arity. The engineering group working on the new vac- 
uum system wanted much more space than available 
within the prescribed limitations on overall size. The 
group working on the electronics also wanted more 
space than they were allotted. By designing a perma- 
nent magnet to supply the magnetic field and a com- 
pact ion deflection chamber with an effective radius 
of less than 1% in., space requirements for the vacuum 
system were greatly reduced. Then, by placing all the 
electronic components in a single chassis in the form 


of a hollow square, space limitations for this part of 
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FIG. 3—Mass spectrometer element which includes electron bombardment and molecular 
separation functions occupies space less than 4 in. long. An Alnico V magnet, positioned 
as shown in the diagram in Fig. 1, supplies the fixed magnetic field to bend the ion stream. 


the instrument were brought into line without having 
to use miniaturized components. The use of standard 
parts gave assurance of satisfactory service and also 
made maintenance easier. 

Good linearity of the amplifier, without frequent 
recalibration was necessary to obtain the desired pre- 
cision with unattended operation. The final design is 
capable of handling a minimum input signal of 1 x 10" 
amp at 30 cps, yet it can accept signals 50,000 times 
as large without loss in linearity. A_ self-contained 
regulated power supply eliminates the effect of vari- 
ations in line voltage. Multiple negative feedback 
circuits are used to maintain linearity, giving desired 
stability with gain attenuation of 1000 to 1. 

Amplifier linearity was an important factor in sys- 
tem stability, but the new design also includes control 
of filament emission to within 0.5 per cent to provide 
a stabilized signal for the amplifier. Output is a 10-my 
maximum d-c signal which is sufficient to drive stand- 
ard potentiometer recording and controlling instru- 
ments in addition to an output meter mounted on the 
control panel. The recorder may be placed at some 
distance or may be mounted on the top of the mass 
spectrometer. Multiple indication and recording can 
thus be combined with local or remote control as 
required by the application. 

To protect both the instrument and the process it 
controls, several supervisory circuits are incorporated 
in the control system. These circuits shut down the 
instrument in the event of power interruption or loss 
of vacuum, or if overheating occurs in the vacuum 
system. Controls were reduced to the minimum, and 
circuits developed to prevent improper operation. 

A high order of reliability was obtained by conven- 
tional approaches such as derating of components and 
conservative design. But refinery operation demanded 
a design which could be placed back in service with 
minimum loss of time in the event of failure. This 
objective led to the use of a pull-out chassis for the 
electronic circuits, with sub-assemblies mounted on 
four sides. With the chassis pulled out, maximum ac- 
cessibility is provided for maintenance without inter- 
rupting service; if necessary the entire unit can be 
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quickly removed and replaced. The control pane? 
forms one side of the chassis, as shown in the illustra- 
tion; other subassemblies are removable as units for 
quick replacement. All other normal maintenance 
operations, including those needed for the vacuum 
system and charcoal trap are possible from the front 
of the cabinet; vacuum system and control are re- 
movable as a unit and can be operated outside the 
cabinet. Added accessibility is provided by easily 
removable panels at side and rear. 

Need for expensive refrigerants has been a sore 
point with users of mass spectrometers, not only be- 
cause of the cost but also because of the inconvenience. 
Condensible vapors and other contaminants must be 
removed from the gas to be analyzed. In the labora- 
tory instrument these contaminants were frozen out 
by passing the sample through liquid nitrogen which 
is usually available. But for continuous unattended 
analysis the use of liquid nitrogen would involve a 
supply system or reservoir and some method of auto- 
matic level control as well as close supervision. And, 
while liquid nitrogen is ordinarily available from local 
laboratory suppliers, it might not be so readily avail- 
able to plant locations where the mass spectrometer 
was in use as a process controller. 

The answer was found in designing a charcoal trap 
which eliminated need for any refrigerant other than 
tap water. While this was not a new idea in itself, 
since charcoal traps have been used for such service 
in other applications, the design of a regenerative trap 
made the operation automatic, eliminating servicing. 

Design work on a continuous controlling instrument 
was far enough along early in 1953 to indicate that 
all of the original requirements could be met. An 
experimental unit was built and tested, confirming 
the design work, and final production drawings were 
prepared. An initial production lot of five instruments 
was built according to the drawings, and three of 
them placed in service in refineries that had consider- 
able experience in mass spectrometry. Performance of 
the instruments in these initial installations has con- 
firmed the soundness of the design, and the mass spec- 
trometer is now in production. oo0 
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Designing 


Electrical Equipment 


For Production 


Cost analyses and time studies prove that 


producibility is often a neglected factor in military 


component design. Putting production design engineers 


to work is one way of improving the situation. 


Eugene E. Hansen, staff Assistant 


Design and Drafting Department 
ARMA CORPORATION 


BECAUSE THE DEVELOPMENT of military electronic 
equipment, such as the pictorial computer of Fig. 1. 
involves such a tremendously complicated design ef- 
fort, it is only natural that the first concern of the 
engineering department is to make the apparatus 
work. Furthermore, many military development con- 
tracts require only that the designing firm build one 
or two models of the equipment and deliver these to 
the Armed Services for testing. For these reasons, in- 
sufficient thought may be given to how the product 
will be manufactured when large-scale production is 
ordered. 

Producibility must be considered if cost is to be 
kept within reason and if fast deliveries are to be 
made. If producibility is ignored at the beginning, re- 
design will be required before manufacture of the 
product can be successfully undertaken. There is little 
doubt that the proper time to provide for produci- 
bility is during the design function. Yet, rapid devel- 
opments in manufacturing techniques make it difficult 
for the designer to become well versed in all pertinent 
details and he cannot spend sufficient time to arrive 
at the optimum solutions in all cases. Electronic engi- 
neers, furthermore, are often specialists in circuit de- 
sign and have limited knowledge of production 
processes. 

For these reasons, it was found desirable at the 
Arma Corporation to assign the problem of produci- 
bility to certain engineers as a full-time job. Known 
as production design engineers, their function is to 
control the design of a product to facilitate and make 
less expensive the manufacturing of that product. 
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Design engineering applies scientific methods and 
principles to the design of machines or structures and 
production engineering applies them to the manufac- 
ture or erection of the machines or structures after 
they have been designed. Therefore, by the above 
definitions, production design engineering is definitely 
part of design and not part of production engineer- 
ing. However, it is essential that a production design 
engineer have a knowledge of both design and pro- 
duction. 


Specific Duties 

The production design engineers control all work 
in the design department involving forgings, castings, 
machined parts, extrusions, weldments, sheet metal 
pieces, plastic moldings, fastenings, electrical wiring, 
finishes and assembly methods. Design work on these 
elements is supervised at all phases of development 
with the aim of arriving at the most practical and 
economical design. This is accomplished by a_pro- 
gram of duties that are identified and defined below. 

(1) Production Breakdown—the engineering anal- 
ysis of a new product during the preliminary stages 
of its design for the purpose of establishing logical 
major and minor components, assemblies and sub- 
assemblies, which may be fabricated and assembled 
in the most efficient and economical manner dictated 
by current manufacturing practice. 

(2) Interchangeability Control— preparation for 
each product of a list of parts and assemblies in which 
interchangeability is considered desirable and main- 
taining design contro] over these parts and assemblies 
relative to those items which affect interchangeability. 
This problem is seldom clearly understood. Obviously, 
it is a design problem. If the proper size of holes and 
bolts and the proper tolerances on the locating dimen- 
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FIG. 1—Complex piece of electronic apparatus 
known as the Arma Pictorial Computer enables pilot 
io see position of his airplane on map of territory be- 
low. The engineer-hours involved in its development 
can be counted in the tens of thousands. Much of this 
time was devoted to the ways and means of getting the 
unit produced after it operated successfully. 


sions are chosen and specified on the drawings, then 
the definition of interchangeability is satisfied. But 
many engineers claim that interchangeability is the 
responsibility of the shop. Actually, the responsibility 
of the shop is to manufacture, as efficiently as possible. 
the various parts and assemblies so that they agree 
with the engineering drawings. If they do not work 
after they have been properly made, the shop per- 
sonnel ‘can claim justifiably that it is the fault of the 
design. 

(3) Design Layout and Detail Control—the produc- 
tion analysis of a design layout during the prelimi- 
nary and final stages for the purpose of controlling 
the relationship of the layout to the production 
breakdown established previously. The detail draw- 
ings made from these layouts must also be analyzed 
carefully to see that they agree with the layouts. 
During these studies, it may be necessary to have 
one of the production design engineers review these 
layouts and details in order to achieve the most eco- 
nomical design possible. 

(4) Design Change Control. After these assembly 
and detail drawings have been released, certain 
changes may be requested by other departments such 
as manufacturing and standards. These changes must 
be reviewed by the production design engineers to 
determine if they affect the production breakdown, 
interchangeability requirements or fabrication meth- 
ods established previously. 

(5) Coordination of Manufacturing, Tooling and 
Purchasing. During the studies of design layouts and 
details, it is the responsibility of the production de- 
sign engineers to have representatives of manufac- 
turing, tooling and purchasing present so that all con- 
cerned become familiar with the designs established. 
These representatives may be assured that the best 
manufacturing and tooling methods are considered and 
that materials specified can be procured on schedule. 
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Indirect Design Control 


At Arma, the production design engineers have the 
opportunity of further influencing design and guar- 
anteeing, producibility by means of a “Production De- 
sign Supplement Manual.” This is intended as a 
handbook for the information and guidance of the 
designer. The book may be assembled from tearsheets 
of pertinent technical articles appearing in trade and 
engineering society magazines; copies of technical 
literature and bulletins published by manufacturers 
of components, materials, finishes and production 
equipment; photostats of material selected from estab- 
lished handbooks and texts; special material prepared 
as a result of experience with earlier products. 

The preparation of this handbook—which is re- 
stricted to use only within the company—is the re- 
sponsibility of the production design engineering 
group. The data incorporated in it include the fol- 
lowing: 

(a) Definition of interchangeability and its pur- 
pose. Type of tooling required such as inspection, as- 
sembly and master gages. Charts for establishing the 
proper method of dimensioning hole patterns for 
interchangeable parts and tables of tolerances for 
interchangeable bolted attachments. 

(b) Design practice for sheet metal, such as charts 
showing stiffening flanges, forming limits of curved 
Hanges, shrinks and stretch, and setback. Information 
on standard cutouts, notches, bends, beads, etc. The 
available manufacturing operations and equipment 
are also shown by illustrations, together with infor- 
mation as to the capacities of such equipment. 

(c) Design practice for machine operations such as 
drilling, reaming, spotfacing, counterboring, thread- 
ing, boring, turning, milling, broaching, grinding, 
honing and lapping. Equipment for producing the 
above operations should be illustrated together with 
the capacities and tolerances obtained. 

(d) General design for castings, forgings and ex- 
trusions. In the production design of forgings, cast- 
ings and extrusions, it is necessary not only to specify 
the correct tolerances (correct in the sense that they 
are not too small to be conveniently held and not too 
large to be functionally or structurally inadequate ) 
but to design the basic shape and size of these parts 
so as to allow for various combinations of these tol- 
erances that may occur. This is particularly true when 
one or more surfaces are to be machined, because if 
the effect of cumulative tolerances is not allowed for, 
parts may come into the machine shop without enough 
material for the machining operations that have to be 
performed. These pieces must then be salvaged or 
scrapped, with attendant expense. Many tables have 
been prepared by manufacturers of forgings, castings, 
and extrusions. They are not all in complete agree- 
ment, but they may be combined so as to present to 
the designer a representative and usable body of data 
which can be referred to readily. 

(e) Welding techniques, soldering, and brazing. 


NOTE: A series of case histories show 
ing the benefits of production design 
ngineering begins on the next page. 
Text is continued on page 12C 
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Case History No. 1—Soldering Iron Tips 


$285,023.00 


saved annually 





FIG. 2 (Left)—New rest stand for soldering iron resembles fountain pen holder in appearance. There is only 
one way possible for the user to insert his iron. This feature guarantees that the tip of the iron is protected 
when in the holder. FIG. 3—Body of original holder for hot iron was of perforated metal. Tips were often 


broken when the iron was thrust into the perforations 


senting a hazard to personnel. 


IN A CONTINUING EFFORT to provide 
the operators with better tools within 
practical limits of cost, a study of 
soldering tips was undertaken. It would 
be well to mention that a_ previous 
study of soldering irons resulted in 
the selection of the pencil type iron. 
Because of the dense wiring and com- 
pact assemblage of electronic apparatus, 
this iron met with instant approval. 
Its light weight and good balance made 
this iron easy for the operator to han- 
dle. It is now used extensively through- 
out the factory. 

Results of the soldering tip investi- 
gation indicated that tips became over- 
heated, which caused pitting due to 
oxidation. The life of the tip was 
considerably shortened by repeated fil- 
ing. As the tip became shorter, less 
heat was conducted to the working 
point and since the element in the 
iron was then able only to conduct 
heat over a part of its length, this 
element burned out much quicker. Ap- 
proximately 47 per cent of all soldering- 
iron mortality was attributed to this. 

A search of the field by production 
design engineers revealed that a coat- 
ing had been developed to conserve 
copper tips. Known as Quadri-Coating. 
this material is a four-metal alloy 
which is applied to the tips by a 
special plating process. 

To evaluate this method, a number 
of tips were sent out to be coated. 
These tips were then distributed to 
key personnel in the various soldering 
departments, who were instructed in 
their proper use. After a trial period 
of 90 days, reports indicated that the 


An interesting development that 
came about as a direct result of this 
investigation was the design of a new 
soldering iron holder, Fig. 2. This 
holder, made of Transite (asbestos- 
cement), has replaced the original sheet 
metal design shown in Fig. 3. After 
numerous complaints of burns reeeived 
by plant personnel, a careful check of 
the situation indicated that the workers 
were accustomed to placing the hot 
iron on the tray of the sheet metal 
holder in such a way that the heat from 
the iron would be conducted into the 


by a careless operator. Metal stand became hot, also, pre- 


holder. Also, it was noted that the irons 
were sometimes stuck into the perfora- 
tions of the holder, thus causing damage 
to the tips. The new holder with its 
sloping face allows the operator to 
place the iron into the hole with a 
motion similar to that employed in 
placing a pen in a desk set holder. 
The transite is more resistant to heat 
conduction and keeps the iron at the 
correct temperature ready for immedi- 
ate use. The cost of this holder com- 
pares favorably with the sheet metal 


holder. 


— 


Present Method 
Vaterial 
38,200 tips per year “ $0.60 per tip 
Total material—$22,920 
Labor 


75.700 hr per year for filing and trim- 
ming tips @ $1.50 per hou 
Total labor—$113,550 


Burden (150 per cent )—$170.325 


Tooling 


Files for 1090 *soldering stations—$272 


Totals and Savings 


Total present cost $307,067 


Estimated gross yearly savings (material, labor and burden) 


Proposed Vethod 
Vaterial 
7,630 tips per year @ $1.40 per tip 
Total material—$10,682 
Labor 


Filing of tips eliminated 
Total labor—none 
Burden—none 


Tooling 
Transite stands—-$1090 


Asbestos sleeving—272 


aie 


Education & training costs—10,000 


Totals 


Total proposed cost $22.044 


$285,023 


FIG. 4—Cover for trans- 
coating increased the life of these tips 


former can (discussed on 
to as much as 300 hr, as compared 


facing page) originally | 
with an average of about 60 hr for consisted of drawn metal ' 
the untreated tips. It also eliminated piece upon which were 
dressing, filing and wiping. The tips . 
: — é brazed four inserts. 
retained their original length over the 


entire trial period. Tapped inserts were re- 

The substantial cost reductions re- 
sulting from company-wide adoption 
of the coating process can be seen from 


the cost analysis tabulated below. 


quired to receive screws 
for fastening coil and la- 
mination 





assembly in 


SECTION XX 


place within the can. Top 
cover is shown. 
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Case History No. 2—Transformer Cover 


THE ORIGINAL DESIGN DETAILS for the 
cover of a hermetically sealed trans- 
former are shown in Fig. 4. The rec- 
tangular insert with its many chambers 


drilled soles in the inserts. 

A study of this design was under- 
taken for the possibility of reducing 
assembly time. As a result, the re- 
was silver soldered to the drawn cover. design shown in Fig. 5 was pro- 
The tie bar for mounting the stack and duced. The rectangular insert was 


coil of the transformer was set into replaced by a round insert with a 





Present Method Proposed Method 





Vaterial Vaterial 

Top cove! $0.015 Top cover $0.015 
Inserts 0.025 Blind inserts 0.12 

Supporting pin 0.01 Support pins 0.01 

Tinning and silver solder 0.23 Tinning 0.12 

Total top cover 0.28 Total top cover 0.27 

Bottom cover $0.015 Bottom cover $0.015 
Inserts 0.02 Inserts 0.12 

Tinning and silver solder 0.23 Tinning 0.09 

Total bottom cover $0.27 Total bottom cover $0.23 


Total material for 15.000 units—$8250 Total material for 15,000 units—$7500 


Labor Labor 

Top cover $0.09 Top cover $0.015 
Cover drilling 0.40 Blind inserts 0.12 

Cover welding 0.25 Support pins 0.01 

Cover hole punching 0.23 Tinning 0.12 

Inserts 0.30 

Support pin 0.10 

Total top covet $1.37 Total top cover $0.27 

Bottom cover 0.09 Bottom cover 0.015 
Cover drilling 0.23 Inserts 0.12 

Cover welding 0.23 Tinning 0.09 
Inserts 0.16 

Total bottom cover 0.71 Total bottom cover 0.23 


Total labor for 15,000 units—$31,200 Total labor for 15.000 units—$11.250 
Tooling 


Tooling 
On hand 


Fixture for spot welding $ 200 
Dies for forming support bars 1000 
Spinning fixture 100 


Punches for blind insert holes 1000 


Capital Equipment Capital Equipment 


None 38-ton punch press $2175 
Spot welder (2 kva) 1525 

Total present cost $39,450 Rotary vibrating riveter for spin- 
Total proposed cost 18,750 ning inserts 175 
— Allowance for installation 500 
Estimated savings $20,700 Total proposed cost $18,750 
Estimated gross yearly savings (material and labor) $20,700 
Estimated tooling cost 2,300 
Estimated obsolescence charge 50 per cent per year 
Estimated tool and obsolescence charge 1,150 
Estimated first year savings (net) 19,550 
Proposed capital equipment 1.675 


Added Benefits 

1. Burden is not included in the above data. If burden was calculated at 150 per 
cent of direct labor, an additional $30,000 savings would result. 

2. Quality is improved since distortion due to silver soldering is eliminated. 

3. Two blueprints will be eliminated using the proposed method. 

4. Maximum productivity can be increased since the welding and drilling operations 


have been bottlenecks and these operations will be eliminated using the 
proposed method. 


$19,550.00 
saved annually 


blind-tapped hole for mounting the 
transformer case. The insert is held 
in place by a spinning operation, which 
forms a flange around the bottom of 
the insert in the fashion of an eyelet- 
or grommet-setting machine. The tie 
bar is now a formed U-shaped piece 
of wire spotwelded to the inside edge 
of the cover. The entire cover assembly 
is then tinned and centrifugally spun 
in hot oil to wipe off the excess solder. 

With the new method, a major saving 
was effected by changing the design 
of the inserts. These are now screw- 
machine parts, with all operations—in- 
cluding drilling and tapping—being 
completed on the same machine. The 
chamfered surfaces of the original in- 
serts required several milling opera- 
tions. In addition, the holes were drilled 
and tapped on separate machines. 

Included in the change to the new 
method of production is the provision 
of new dies which punch holes in the 
cover at the same time it is being 
drawn to shape. Previously, the drawing 
and punching of the cover were ac- 
complished separately. The quantity of 
rejects after the fastening of the inserts 
to the cover is now considerably less. 
Formerly, many covers buckled or 
warped during the application of heat 
as the inserts were being soldered into 
place. 


Both the top and bottom covers of 
the transformer are being fabricated 
by the new method, which was justified 
by the following cost analysis: 











Solder ond | 
Spin over ss 
WY Terminal 


bushings 
SECTION XX 


FIG. 5—New transformer cover fea- 
tures inserts that are made econom- 
ically on automatic screw machines. 
Former inserts were cut from stock 
of rectangular cross-section, milled, 
drilled and tapped in individual 
operations. Sketched here is bottom 
cover with wiring terminals. 
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Case History No. 3—Motor Housings 


$3330.80 saved annually 








FIG. 6—Housing for induction motor now begins as an impact extrusion 
of aluminum. The extruded part is then machined to the finished shape as 
outlined in color above. Previously, the housing was produced by a 100 
per cent machining operation, starting with bar stock. Since much less 
metal must now be cut away, cost of the housing is less. 


ALUMINUM HoOusINGs for several types 
of small motors, including induction 
and hysteresis, were studied for appli- 
cation of impact extrusions. Since these 
housings were being made from solid 
bar stock it was believed that consider- 
able machining time could be elimi- 


nated by the use of this modern method 


of extruding cylindrical shapes. Fig. 6 
shows a redesigned housing. While con- 
siderable machining is still required, 
there is much less metal to be cut 
away on the extruded piece than on a 
section of solid bar stock. 

The cost analysis is given in the fol- 


lowing table. 





Present Method 


Vaterial 
Bar stock (3 in. feed-out on 14% 
in. x 12 ft bar) 


Proposed Method 


Vaterial 
Impact extrusions in lots of 1000 
to 5000. $195 per 1000 pieces 





Total material per piece $0.326 Total material per piece $0.195 
Machining Extrusion and Machining 
Average manufacturing cost, set- Same hourly rate for labor as in 
up not included $2.38 present method. Rate of pro- 
duction is slightly higher. (Set- 
up not included) $2.11 
Tooling Tooling 
None $500 for die 
Capital Equipment Capital Equipment 
On hand None 
Total present cost $2.706 Total proposed cost $2.305 
Estimated savings 0.401 
Estimated gross yearly savings on 9575 pcs scheduled (material, labor 
and burden) $3830.80 
Less tool cost 500.00 
Estimated first year savings (net) $3330.80 


Added Benefit 


Purchase of the impact extrusion eliminates one heat treatment now performed 
in the present method but not included in the above analysis. 
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Description of all types of welding 
together with illustrations showing 
good and bad designs have been 
found very useful to the designer. 

(f) Data on processes such as 
heat-treating, plating and finishing 
should be included in this hand- 
book. These processes should be 
described in detail to the extenf 
that the designer can become fa- 
miliar with the operations and 
equipment necessary to utilize 
these processes. Information on 
new equipment and processes, as 
they are developed and used in 
manufacturing, are added to this 
manual as quickly as possible so 
that the designer can take advan- 
tage of them in new designs. 

In addition to preparation of 
the handbook, the production de- 
sign engineers have other respon- 
sibilities that indirectly affect pro- 
ducibility. While they do not 
involve active design work on a 
specific product, these tasks are 
intended to furnish criteria for 
evaluating the benefits of the pro- 
ducibility effort and to keep the 
fund of production knowledge up- 
to-date. These duties include the 
following: 

(1) Recording Cost Analysis 
Data—Since production design is 
charged with the responsibility of 
controlling design from the stand- 
point of simplicity and economy, a 
source of information for dollar- 
cost and time-cost comparison is 
necessary. This information con- 
sists primarily of a series of curves 
evaluating the relative cost of 
tools, methods, assemblies, etc., for 
use in methods analysis and _ pro- 
duction design decisions. 

(2) Coordination of Cost Esti- 
mates—Considerable reduction in 
time can be realized in determining 
cost estimates when making pro- 
posals or bids by applying the 
data compiled by the above cost 
analysis. 

(3) Standards Coordination - 
The compiling and controlling of 
those design items and _ practices 
which may be standardized for re- 
peated and simplified design ap- 
plications. 

(4) Evaluation of New Meth- 
ods—A secondary function of the 
production design engineer is the 
application of new or improved 
production ideas to design en- 
gineering, in order that both engi- 
neering and manufacturing may 
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realize the benefits of up-to-date 
design and production practices. 
Since new ideas cannot be injected 
into design or manufacturing with- 
out proof and knowledge of their 
value, this secondary function may 
best be accomplished by using late 
developments on an experimental 
basis prior to release for pro- 
duction. 

(5) Production Methods Anal- 
ysis—The analysis of current, new 
or improved production methods 
and procedures and of their value 
and relation to design engineering 
and manufacturing. 

The benefits gained by estab- 
lishing the production design func- 
tion at Arma have been consid- 
erable. This fact will be brought 
out by detailed analysis of the cost 
savings accomplished in_ specific 
instances. 


Trend for the Future 

The Armed Services are very 
much aware of the need for pro- 
duction design and definite evi- 
dence has indicated that they are 
already beginning to exert some of 
this needed influence. Unlike most 
consumers, they do not confine 
their interests to the finished prod- 
uct but are interested in the design 
of electronic weapons from the 
earliest stages and exert a strong 
influence on the design.* This in- 
terest is to their advantage. It will 
save the money by improved pro- 
duction design on the part of the 
producer and time in the procure- 
ment of their weapons in the event 
of a large-scale military emergency. 

The lowering of time and costs, 
so obviously valuable to the Armed 
Services, will also be helpful to 
the industry as a step toward a 
more normal mode of operation 
than is presently enjoyed. Pro- 
duction design alone cannot pre- 
vent all the ills of this new industry 
but it can certainly be helpful as 
is evidenced by the aircraft industry 
of today. These weapons are ex- 
pensive machines and are good 
subjects for cost reduction analysis. 
As proven by the foregoing studies, 
the first steps contemplated toward 
lower costs must be taken in the 
production design. The greatest 
need is recognition of the impor- 
tance of the production design 
phase of engineering. Ooo 
ies “Ceneten Ue wit. Ge Beliees Aamo 


in Procurement, Research and Standards,” 
Evecrrica, Manuracturinc, October 1950, page 149 
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Case History No. 4—Coil Bobbins 


$1071.14 saved annually 


THE BoBBINS for many types of trans- 





Gusset plate 
\ 





-Paper 
tube 





formers were previously made by gluing 
a gusset plate made of linen-reinforced 
phenolic to each end of a piece of resin- 
impregnated paper tubing, as shown 
in Fig. 7. The improved method of 







producing these bobbins is by the use 






of nylon molded to the shape shown 


Cement (4) sides in Fig. 8. The resultant savings are in- 


to body dicated by cost analysis. 














FIG. 7 (Above)—Bobbin for transformer winding was made by cementing 
gusset plates to tubes of impregnated paper. Even with proper fixtures, 
assemblers required an average of 6 min to fashion a bobbin. FIG. 8 (Be- 
low)—New bobbin is a one-piece molding of nylon. Material costs now 
are almost three times higher than they were when linen-reinforced plastic 
and impregnated paper were employed. But labor costs are zero and 
overall cost of bobbin is considerably less than it was before. 











0.070" dia 
twenty holes ~ = 


“ 


J 
-t-é4 R mox four 
outside corners 








“ 


-----2015 


z J ” 
6 R sixteen 
corners 


Present method 


Proposed Method 


Vaterial 

Two gusset plates (linen-rein- 
forced phenolic) 

Tubing (pressed paper) 

Total material 


Vaterial 
Average price of molded nylon 
transformer bobbin 


$0.085 


$0.03 $0.085 


Total material 

















Labor, 6 min 
Burden 










0.194 
0.291 


Labor 
None 








Tooling 
Existing tooling 


Tooling 
Average tool cost for molded nylon 
bobbin—$350 per part—$3850 total 









$1162.50 





Capital Equipment Capital E.j;uipment 
Neglect cost of presses None 
Total present cost 





k 
= 
uw 
_ 
wn 


Total proposed cost 
Estimated savings 


$0.085 
$0.430 













Estimated gross yearly savings on 14,148 pes scheduled (material, labor 
and burden) $6083.64 
Estimated tool costs ($1162.50 for old tools plus $3850 for new tools) 5012.50 







$1071.14 


Estimated first year savings (net) 
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Case History No. 5— Brush Block Pca 


saved annually 












THE ORIGINAL METHOD of producing a 
brush block for a small motor is shown 



















in Fig. 9. The nylon block was ma- Present Method Proposed Method 

chined to size and slit to receive the Material Vaterial 

brushes. A thin piece of nylon was Nylon part (brush block) 80.024 15,000 brush blocks @ 0.398 per block 
then glued to one side of the block and Nelen wart (entainer) "0.003 

the brushes were wrapped around the - ae ai 

slits and inserted through holes pre- Total material per block 0.027 

viously drilled in the thin sheet of Tetal enatevial $405.00 Total material $5,970.00 
nylon. The improved design is shown ee 

in Fig. 10. This consists of molding Labor Labor 

the brushes directly into a nylon block Machine work on brush block $0.12 None 


which produces a more uniform product On 


oe : retainer 0.055 
and minimizes adjustments. 


Assembly of parts 0.15 


a a 2 Total labor per unit 0.325 
Total labor for 15,000 $4875 
Burden 7312 










Tooling Tooling 

On hand Mold charge $1700 

Total present cost $12,592. Total proposed cost $5970 
Total savings $6622 


: Estimated net yearly savings (less tooling cost) $4922 


‘ 7 © | Added Benefit 
} \ ; i Molding of brush assemblies will provide a rugged product of consistent 


dimensions which will minimize the necessity of adjusting brushes. 













FIG. 10—New version of brush holder is a one-piece molding of nylon. Now, copper brushes are fastened in place 
during the same molding operation which imbeds them in the plastic of the block. 
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FIG. 9 (a)—Brush holder shown here mounted on the frame of a small induction motor, was once made by (b) 
machining grooves into a block of nylon. Next, the copper brushes were inserted into the grooves and wrapped 
around the block. The brushes were held in place by (c) a flat piece of nylon which had eight holes drilled into it. 
The copper fingers or brushes were slipped through these holes. Then, (d) the flat piece was cemented to the nylon 
block. Thus, after these many, costly operations, the brush holder was complete. 
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Staff-Researched 
Report 


New Nonrigid Materials 


for the Functional Design of 


Electrical Insulating Systems 


Polyester film, mica paper, fluorocarbon film, glass-fiber paper and other 


new developments in film, tape, sheet and paper bring improved performance 


values and space-factor advantages. Composite structures that utilize 


the best features of the constituent materials are a significant trend. 


New application scope is added to such components as capacitors. 


Alex. E. Javitz, Special Features Editor 


MOsT SIGNIFICANT of the contemporary movements in the 
field of electrical insulation has been the growth and 
increasing acceptance of the insulation system as the 
design fundamental. It follows from this that no area of 
materials can lag behind other areas for too long a time. 
To be specific, the post-World War II years were first 
marked by an upsurge of development in new resins such 
as the silicones, fluorocarbons and epoxies, sparked by 
the increasingly urgent demands for insulation that can 
function under high-temperature conditions and other 
extreme ambient conditions. It became apparent before 
long that the supporting materials—insulating films, papers, 
fabrics, and composites—were in many instances becoming 
a limiting factor in the application of the new resins. 

This to a very major degree accounts for the ferment 
of activity during the past two or three years in these 
insulating materials. The “Digest of the Literature on Di- 
electrics,” Volume XV, 1951, (1)* cites 13 abstracts on 
inorganic paper and related materials, as against two 
abstracts in the 1950 digest. The abstracts, it was noted, 
embrace “a wider range of subjects than in previous 
years.” Considerable emphasis was noted on the develop- 
ment of sheet insulants capable of high-temperature 
resistance. 

New insulating and dielectric materials are thus best 
evaluated in this framework of the insulation system. 
The discussion presented here, therefore, should be read 
with several fundamentals in mind: 

The designer can put almost any material into a specific 
system so long as this does not extend the limitations of 
each system-element, and so long as this does not allow 


any single element to degrade the performance of the 
entire system. 


* Italic numerals in parentheses apply to cited references at end of article. 
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Of course, the actual function of each insulating ete- 
ment has to be defined. These may be set into three major 
categories: (1) separators, (2) dielectric barriers and (3) 
mechanical support. Also necessary is a classification of 
each insulation element in respect to time. It may be a 
four- or five-year period at rated temperatures and other 
requirements, or even 20 years, or it may be a five-minute 
service period in some specialized military device. The 
functional approach to insulation has come currently to 
the fore in new proposed AIEE test methods. (2). 

High-temperature performance is in the foreground of 
equipment design today; this is conceded. Yet the designer 
cannot always exploit the full temperature potentialities 
of a specific material or a system of materials, unless all 
existing conditions of future service requirements are 
known, anticipated, and in hand. Again it must be stressed 
that it is important to design around the materials’ limita- 
tions as well as up to the materials’ potentialities. Com- 
parative costs must be considered and optimum com- 
promises must be made. 

To a growing extent equipment manufacturers must 
now learn to make their own basic evaluation of materials 
to be able to design specific insulation systems for specific 
applications. The whole industrial trend toward smaller 
and more compact equipment is not solely a reflection 
of military requirements. We must look to the future when 
materials will become more scarce—as they already are in 
Europe. Then, as in Europe today, we will have to learn 
to make the most of materials and to make the materials 
do more work for us. 

The large summary table that follows, Table I, gives in 
compact form a checklist of the specific materials to be 
discussed here. Not all of these materials are necessarily 
in large production or use at present. In some instances 
they may still be in the experimental stage. Owing to 
space limitations it is necessary to leave for later discus- 
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Table I—Summary of Developments in New Nonrigid Electrical Insulation 
(Film, Tape, Sheet and Paper) 





POLYESTER FILM: Chemically known as_ polyethylene 
terephthalate, commercially as Mylar. Sole USA _ producer, 
E. I. du Pont de Nemours & Co., Film Dept., Wilmington, Del. 
Outstanding property is toughness and good tear strength, 
moisture and heat resistance, high dielectric strength. Indi- 
cated applications: in motors for slot and phase insulation, 
formed wedges; magnet-wire insulation; layer and turn in- 
sulation in transformers; tape insulation in motor and gene- 
rator field coils; cable wrap. 

Type A. General-purpose film 0.25 to 7.5 mil. Type C. Low 
pinhole-count film, 0.25, 0.5 and 1 mil as a high-temperature 
capacitor dielectric. 


MYLAR COMPOSITES: Combinations are being developed 
with asbestos paper, rope paper, Kraft paper, rag paper, vul- 
canized fibre, mica paper, glass cloth and mat and with other 
materials. Natvar Corporation, Woodbridge, N. J., is making 
Mylar faced with Quinterra asbestos paper, and also working 
on combinations with silicone-coated glass cloth, varnished 
paper, plain paper, and varnished Quinterra. Irvington Varnish 
& Insulator Co., Irvington, N. J., is producing a Mylar- 
Quinterra paper in various laminate combinations, and _ is 
experimenting with combinations using rag and Kraft paper. 
John Roebling’s Sons Co., Trenton, N. J., makes Quinterra- 
Mylar insulated square and rectangular magnet wire. 

Mylar-backed p.s.a. tapes are being made by Permacel 
Tape Corporation, New Brunswick, N. J., and by Minnesota 
Mining & Manufacturing Co., St. Paul, Minn. 

Dobeckmun Company, Cleveland, has been laminating My- 
lar to various electrical papers, also slitting Mylar into both 
coated and uncoated tapes. Several companies are experi- 
mentally producing metallized Mylar for capacitor use. Hess, 
Goldsmith & Co., New York, is producing a glass-filament- 
reinforced 0.5-mil Mylar. Total thickness 1.5 mil. Also Mylar 
with thin-gage glass-fabric backing. 


MICA PAPER (Reconstituted Mica): Essentially these 
materials are made in the form of flexible continuous sheets 
from natural mica flakes by modified paper-making techniques. 
Improved uniformity and better space factor are outstanding 


advantages. The Mica Insulator Co.. Schenectady. N. Y., 


utilizes the original French “Samica” process and trademarks 
its fabricated mica-paper insulation as “Isomica.” The General 
Electric Company Chemical Div., at Coshocton, Ohio, is 
producing mica paper under the trade name of “Mica Mat.” 
The G-E process differs somewhat from Samica’s in that no 
chemical treatment is employed. 

Both materials require suitable impregnation to provide 
necessary strength. Applications parallel those for conven- 
tional mica-splitting materials in various insulation classes, 
depending on the structure of the mica paper insulation. 
A number of treated and composite materials are described 
in the technical literature of these companies. 

Integrated mica, developed by Integrated Mica Corporation, 
Woodmere, N. Y., is made by a process that essentially utilizes 
the characteristics of the so-called virgin or “nascent” surfaces 
of natural mica. As with other mica papers, the raw integrated 
mica sheet requires suitable impregnation and _ saturation. 
Utilization of synthetic mica scrap is being evaluated. 


POLYTETRAFLUOQROETHYLENE FILM: Unsupported 
sheet, film and tape is most commonly made from Du Pont’s 
Teflon resin by shaving or skiving from molded stock. In 
general materials reflect the principal properties of 
the Teflon polymer. Commercial skived materials in various 
gages (standard 2 mil and up) and widths are being produced 
by Continental-Diamond Fibre Co., Newark, Del.; Ethylene 
Chemical Corp., Summit, N. J.; Polymer Corporation of 
Pennsylvania, Reading, Pa.; Resistoflex Corporation, Belle- 
ville, N. J.; and The Raybestos-Manhattan, Inc., Manheim, 
Pa. Latter company also makes color-coded tape. 

Extruded Teflon tapes are made by Minnesota Mining & 
Manufacturing Co. in two types, “PTF” Type A (fused) and 
Type B (fusible). Cast film is made by Dilectrix Company, 
Queens Village, N. Y., in gages down to 0.25 mil. Both ex- 
truded and cast films are said to feature lower pinhole count. 
Experimental work is active in several directions. Metallized 
Teflon is being developed experimentally by Minnesota Min- 
ing, also by Dilectrix. International Resistor Co., Philadelphia, 
and U. S. Gasket Co., Fluorocarbon Products Division, Camden. 
N. J., are working in fluorocarbon composites. 


these 











sion other important new developments, principally in 
silicone-rubber coated materials and _resin-impregnated 
glass-fiber materials, also in Dacron and Orlon insulating 
materials. 

The text is based on exhaustive field research and is 
devoted to a presentation of the experience and opinion 
of equipment manufacturers, Armed Service personnel, 
and others who have been investigating and in some in- 
stances using these materials. Evaluation data are included. 

Mylar Polyester Film. Probably no other recent 
new material has received so favorable a response so 
promptly, despite certain inherent limitations. The expe- 
rience of various equipment manufacturers and govern- 
ment agencies with Mylar as reported establish the param- 
eters within which the engineer would have to approach, 
and work with, Mylar and its composite materials. (The 
only producer of the basic film, Du Pont, is constructing 
a full-scale plant, and commercial production is expected 
to be in full swing by late 1954, or early 1955.) 

It is almost a consensus that Mylar is “a most interesting 
material,” owing to its dielectric strength and mechanical 
toughness. It stands up to a higher temperature than cellu- 
losic paper winding by as much as 25 to 30 C. It seems 
a natural replacement for varnished cambric for many 
specified functions. Costs are considerably higher, but this 
disadvantage is not necessarily conclusive. Actually, it is 
suggested that the engineer can very well try to determine 
the dielectric rather than cents-per-pound cost of a mate- 
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rial; in other words, how much dielectric strength do you 
get out of a given piece of insulation? How many volts 
per mil per cent of cost? 

What about the negative side? Mylar begins to lose 
its effectiveness when the operating temperature ap- 
proaches 130 C. Shrinkage begins at about 135 C, and 
begins to accelerate rapidly on continuous heating at 150. 
The material does not decompose, eventually becomes 
embrittled. 

A pronounced property of Mylar is its toughness. This, 
however, brings in some problems in handling and fabri- 
cation. The material is difficult to crease; heat may be 
required for good folding. If left in a flexed position, 
there is danger, some engineers think, that the film may 
crack and lead to failure. Other difficulties arise out of 
the slipperiness and transparency of the film. Each char- 
acteristic is a disadvantage in winding operations, the 
transparency because the operator cannot see the film 
against the background of other insulating materials. 

The stiffness of Mylar, however, can sometimes be 
overcome by special manufacturing techniques. For ex- 
ample three layers of 1-mil film can be applied in one 
taping operation, thus overcoming the stiffness of 2-mil 
or thicker material. But in certain applications (Mylar 
in TV voke coils) thicker insulation is a “must”; heavier 
voltages are encountered and the yokes are of intricate 
and difficult configurations. 

The Bureau of Ships, it is understood, has approved 
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Note: This information is presented pri- 
marily as a convenient point of reference 
for the discussion in the accompanying 
text, and not for specification. Results from 


specific evaluation 


projects 
Commercial items are able amount of undisclosed development 
cited only as typical; no attempt has been 
made to provide a complete listing of all 


where in the text. 


appear else- sources, particularly so sinee a consider- 


work is current. 


HO 


POLYTRIFLUQROMONOCHLOROETHYLENE FILM: 
Made from Kel-F (M. W. Kellogg Co., Chemical Mfg. Div., 
Jersey City, N. J.), and Fluorothene (Bakelite Co., New York). 
Electrical insulation applications for film are still in develop- 
ment stage. Experimental metallized film has been made by 
International Resistor and U. S. Gasket. The Visking Corpo- 
ration, Terre Haute, Ind., produces film commercially in un- 
plasticized and plasticized form. 


GLASS-FIBER PAPER: Made from submicron glass fibers 
essentially by paper-making techniques. Suitable impregnation 
is necessary to obtain adequate physical properties. The fibers 
are in production by Glass Fibers, Inec., and Owens-Corning- 
Fiberglas Co., both Toledo, Ohio. Commercial runs of 100-per 
cent glass-fiber papers have been made by several paper 
mills. Experimental application work is being done by various 
companies, including equipment manufacturers, cable manu- 
facturers, and laminators. 


QUARTZ (SILICA) FIBER PAPER: Based on same 
techniques as glass-paper, except submicron silica fibers are 
used. Mechanically much weaker than glass-fiber paper, but 
has much superior heat resistance. These fibers are boron-free, 
so the paper resists high-energy 
dielectric constant. 


radiation. Extremely low 


SILICATE-FIBER PAPER: Aluminum silicate fibers de- 
veloped by The Carborundum Co., Niagara Falls, N. Y., under 
the trade name of Fiberfrax can be made into dielectric papers 
when suitably impregnated. Heat resistance is exceptionally 
high. Loss factor is low. Freedom from boron provides high- 
energy radiation resistance. 


ASBESTOS PAPER: 


Highly purified materials developed 
during the past few 


years provide greater heat resistance 
and flexibility, and higher dielectric strength. Starting with 
basic untreated papers, a series with various impregnants is 
available. Two Johns-Manville, N. Y., 
(Quinterra and Quinorogo materials) and Raybestos-Man- 
hattan, Inc. (Novabestos materials). 


major sources are: 


Typical fabricated materials are: Electro-Technical Prod- 
ucts Div., Sun Chemical Co., Nutley, N  J., Sil-Thin-Bestos 
thin asbestos sheet completely saturated and coated with 
silicone resin; Irvington Varnish and Insulator Co., Irvington, 
N. J., silicone-coated Novabestos. Chase & Sons Inc., Randolph, 
Mass., Glasterra materials consist of purified asbestos sheet, 
glass yarns or fabric and resin. No. 452 consists of two 
plies of silicone-impregnated asbestos reinforced longitudinally 
with fine glass yarns and laminated with silicone resin. (Com- 
posite structures of asbestos paper with Mylar have slready 
been noted.) 


Amplifilm Dielectric Sheet. Basically bentonite clay, suit- 
ably impregnated. Produced by Aircraft-Marine Products 
Inc., Chemicals and Dielectrics Division, Harrisburg, Pa.. 
Chemical structures similar to mica. 


Nylon Film. Cast or extruded, made from Du Pont’s nylon 
molding compounds. Manufacturers include: The Polymer 
Corp., and the Plastex Process Co., Maywood, N. J. 


Cellulose Triacetate Film. Kodapak IV Sheet, F404, de- 
veloped for higher heat resistance by the Eastman Kodak Co., 
Rochester, N. Y. 


High-Temperature Polyvinyl Chloride Film. In develop- 
ment stage by Minnesota Mining & Manufacturing Co. De- 
signed to operate at temperatures up to approximately 125 C. 


Styroflex Extruded Polystyrene Film. Manufactured by 
Natvar Corp., Woodbridge, N. J. As a result of two-directional 


orientation, the inherent brittleness of polystyrene is over- 
come. 


Flexible Epoxy Resins. Experimental work in cast unsup- 
ported resins is being done in several directions, among them 
Minnesota Mining & Manufacturing Co. 

GS z 


Military Experimental Work. Work in synthesis of tri- 
fluorostyrene for uhf high-temperature use, also in organo- 
metal insulation, such as copper phthalocyanine film, and in 
cross-linked acetates, among other materials. 





the use of Mylar film for motor phase and ground insu- 
lation where complete data are available on the proposed 
operation of the equipment. The Bureau has also initiated, 
in conjunction with the Naval Research Laboratory, a 
motor-test program, based on the AIEE “motorette” test 
method (2) covering several insulation systems (see Fig. 
1). One of the systems includes Mylar film for phase 
insulation, and a composite structure of resin-bonded glass 
cloth-Mylar-glass cloth for cell insulation. Results will 
not be available for quite some time. This program is 
being coordinated with the AIEE group now engaged 
in securing data for the purpose of rewriting Standard 
| relating to temperature classification of insulating ma- 
terials. The Bureau has also added Mylar 0.001 in. and 
0.002 in. films to a proposed revision of MIL-I-631A 
Unsulation, Electrical, Synthetic-Resin Composition, Non- 
rigid). Inclusion of thinner and thicker gages is still being 
investigated. 

General Electric Company, Ft. Wayne Works, uses 
Mylar insulation in fractional-horsepower motors. Mylar 
is used for slot insulation, formed wedges, and phase insu- 
lation. In combination with other design features, the 
new line of fhp motors is said to provide a reduction in 
weight of 50 per cent and in bulk of 40 per cent, while 
maintaining full NEMA rated performance. 

The problem of corona resistance has to be considered 
with Mylar, particularly in high-voltage high-rpm motors. 
It is not as bad as Teflon in this respect, but there is 
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still enough to worry about. The recent output of Mylar, 
however, is much superior in this respect to the earlier 
production, which definitely could not be used in single- 
layer applications. Further improvements in material prop- 
erties are seen as commercial output develops. 

Mylar is also being investigated for induction motors 
rated up to 3000 volts. Here it is considered as a Class 
A insulation. Primary problem in these applications is good 
mechanical properties. Mylar qualifies satisfactorily. Expe- 
rimental coils have been made with Mylar slot liners, plus 
Orlon tape, and also with other combinations using Mylar. 
Experimental data have not been fully interpreted as yet 
to give conclusive results. It is indicated however that 
Mylar systems are satisfactory for short periods, but under 
extended use the dielectric strength may drop off fast. 

The ability to properly apply Mylar at the production 
end would be a big factor in its final selection to replace 
the conventional materials. The point was made that a 
primary factor in the use of Mylar is the application 
know-how. Fabrication and application techniques can 
be used to overcome inherent defects such as stiffness 
encountered in winding the slot liners. 

Among various composites, Mylar and rag-paper com- 
binations are being developed primarily for motor-slot 
liners, particularly for the larger ratings. Mylar alone 
(despite excellent physical properties) needs additional 
support for such applications; the rag-paper backing pro- 
vides the required strength. The resulting product is 
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No. | 
Class A |Class A-4 
Type R2, JAN-W-583 X \ X 
| Type G2V, JAN-W- 
583 
Type G2H, MIL-W 


Silicone enamel* 


Insulation Construction 


Wi re: 


Cell: Fishpaper, Type F, 
MIL-1-695 \ 
Rope-acetate! X 
Organic type Mg 
MIL-I-3505 X 
Silicone Type Mg 
MIL :-1-3505 
Mica paper-glass° 
Mica paper-glass® 
M ylar-glass® 


Cambric, M1IL:-1-3374 \ X 
Organic varnish-glass, 
MIL-I-17205 \ 
‘Silicone varnish-glass, 
MIL-I-17205 
Mylar film! 
GMG, MIL-P-15037 \ \ X 
GSG, MIL-P-997 
Varnish: | Type N, CB, MIL-V- 
1137 x \ X 
‘Silicone DC 997 


1} - 
Phase: 


Wedge: 


‘Silicone-enameled wire. Source, a special Bureau development contract 
DRope-acetate paper from General Electric Co., Schenectady, N. Y., 
designated AIK4J3. 

©Organic-bonded mica paper from Mica Insulator (¢ 
Isomica 0.005 in. thick. 

4Silicone-bonded mica paper from Mica Insulator Co., d 
flexible Isomica, 0.010 in. thick. 


o., designated No. 55-s 


esignated silicone- 


No. 2 No. ; 
Class A Class B+! Class B |Class B—; Class H 


Chart of Bureau of Ships Model Motor Test Program 


Test Motor and Insulation Class 


No. 4 No. 5 No. 6 No. 7 No. 8 


Class H 


No. g 
| Class H 


\ \ x 


*Glass cloth-Mylar-glass-cloth resin-bonded « 
tric Co., Coshocton, Ohio. 
‘Mylar film, Type ‘tA’ from Du Pont. 


“Silicone varnish from Dow Corning. 


mposite from General Elec 


NOTES ON CONSTRUCTION: Wire: All No. 20 AWG. Cell: All 0.015 
in. or as close as practicable. (One or more plies may be used.) Phase 
All 0.007 in. or as close as practicable. Wedges: All shall be machined 
from sheet stock. Varnish: Structures shall be given three dips and bakes 


FIG. 1—Insulation systems in a model motor test program initiated at the Naval Research Laboratory for the Bureau 
of Ships. The recently proposed AIEE functional evaluation method will be applied (see cited reference 2). Test 
constructions in systems Nos. 5, 6, 8 and 9 utilize newer materials such as mica paper and Mylar polyester film. 


said to give a 2-fold superiority compared to conventional 
acetate and paper combination or to varnished cambric. 
In addition, the Mylar-rag paper combination provides a 


space-factor advantage. Thinner materials can be used’ 


with equivalent strength, thus improving motor rating 
without increasing the size, or decreasing the size for the 
same rating. 

Another advantage is that the Mylar facing acts as a 
moisture barrier. But while the moisture resistance of 
Mylar is good, you have to be careful about using the 
material in a sealed system. Here, it will age rapidly under 
the presence of moisture. This is not due to the exclusion 
of air, but apparently to hydrolysis, since a similar con- 
dition has been found in sealed systems protected with 
nitrogen. 

The effect of the other materials on Mylar plays an 
important part in the proper fabrication of composites. 
The type of adhesive used should be watched. Its chemi- 
cal composition may very well adversely affect the prop- 
erties of Mylar. Or the presence of phenol in the system 
might adversely affect Mylar by embrittling it. 

The Marcus Transformer Company has redesigned dry- 
type Class B transformers with Quinterra-Mylar insulated 
magnet wire (produced by John A. Roebling’s Sons Com- 
pany). These transformers range from 1 to 3000 kva. 
Marcus feels that this insulation provides a dielectric 
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strength at least 10 times as great as that obtained with | 
the double-served glass fiber insulated wire used previous- 
ly, with no increase in the space factor—an essential cor- 
sideration. Quinterra insulation alone was discarded owing | 
to insufficient mechanical strength. Mylar adds physical | 
strength and boosts the dielectric strength. | 

Other transformer manufacturers, however, are cool to 
Mylar insulation. No particular advantage is seen since | 
the film is difficult to impregnate or coat owing to its slick, | 
hard surface Another disadvantage is that these trans- 
formers may be subject to short-circuit high temperatures 
of the order of 200 to 250 C, which Mylar cannot tolerate, 
since it has been found to soften in air at 215 C under 
high-dielectric test. (3) 

A question as to Mylar’s effectiveness for Class Bf 
wire covering is raised by still another transformer manu- 
facturer. The feeling is that Mylar still stands at “ques- | 
tionable crossroads” with respect to any use where 150 C 
hot-spot temperature is involved. The opinion of this 
company is that it cannot compete with a silicone-resin 
bonded, double-served glass wire; its experience is that 
even Mylar when bonded to Quinterra tends to wrinkle 
when applications approach 150 C, 

The combination of electrical, mechanical and chemical 
properties of Mylar film and its operating range up to 
135 C has made it an interesting material for electrical 
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|. Mylar A polyester film in 0.0005, 0.001, 0.002, and 0.005 in. 
thicknesses has been tested in accordance with the methods 
outlined in MIL-I-631A» and various modifications of these 
methods to include tests at 100 C and 130 C. Results re- 
ported by the Material Laboratory, New York Naval Ship- 
yard, indicated that the material has relatively good electri- 
cal properties, high softening temperature, good fungus 
resistance, and possible applications as Class B insulation. 
_ Heat-resistance characteristics of 0.0005 in., 0.001 in. and 
0.002 in. film were also reported. Tests at 130 C and 150 C 
were made to appraise the material as Class B insulation. 
Conclusions were as follows: 

(a) Dielectric strength. This averaged high and rela- 
tive variability improved with increase in thickness 
from fair to very good. Effect of humidity decreased 
with the increase in thickness, being large only on 
the 0.0005-in. material. 

(b) Dissipation factor. Very good, between that speci- 
fied for Type A¢ and Type B4 in MIL-I-631A. Losses 
increased sharply with frequency. 
heat aging had practically no effect. 

(c) Dielectric constant. Between Types A and B and 
relatively flat with frequency. Humidity and heat 
aging had practically no effect. 

(d) Tensile strength. Very high and maintained reas- 
onably well after exposure to high temperatures, 
being decreased appreciably only after 150 C. Very 
little directional effect; lengthwise values same as 
crosswise. 

(e) Elongation. Within range of flexible electrical in- 
sulating materials except for the 0.0005-in: film 


bo 


Humidity and 


*“Summarized from Laboratory project reports. 


>Military Specification: Insulation, Electrical, Synthetic-Resin 
Nonrigid, April 23, 1951 


Composition, 


pressure-sensitive adhesive tapes (p.s.a. tapes). Minnesota 
Mining & Manufacturing Company now makes two stand- 
ard tapes both with a 0.001 in. backing. One tape uses 
a transparent heat-resistant adhesive, the other uses a 
yellow thermosetting adhesive. They are being evaluated 
for applications where temperatures are excessive for 





P paper and cloth, and as a substitute for varnished cambric 
* in bus-bar wrapping. Special constructions have also been 
% made with other calipers, from 0.0005 to 0.0035 in., and 


are being evaluated at present. 
Permacel Tape Corporation has also put out a p.s.a. 
ith | l-mil Mylar-backed tape which cures at 250 F in 2 hr 


us {| and 350 F in 1 hr, and also a 2-mil tape which cures 
On- at 250 F. 
ing | The possibility of using Mylar in coil windings for 
ical | relays has been advanced. Acetate is perfectly satisfactory 
| for the winding job, but it fails when the temperatures 
to go up. Moisture resistance, too, is poor. Mylar here would 
nce offer a combination of good strength and a superior re- 
ick, | sistance to heat and to moisture. 
ns- Both as a backing for mica-splitting tape and as a 
res front liner Mylar also could provide a very rugged con- 
ate, struction combining physical strength with a very high 
der dielectric strength. The problem of storing conventional 
mica-splitting tape has been serious since it becomes em- 
Bi brittled with aging; the Mylar construction may overcome 
nu- this difficulty. Here again it is important to use a suitable 
1es- | adhesive. 
»C Some of the results of evaluation tests conducted at the 
this Material Laboratory, New York Naval Shipyard, are given 
sin in Table II. Reported tests reflect the difficulty of making 
hat a smooth winding with Mylar film. This is so because a 
ikle very high stress is required to elongate Mylar. The slick 
hard surface contributes to the difficulty by causing the 
ical turns to slip. An industry research laboratory report on 
to the voltage endurance of Mylar film is given in Table III. 
ical The use of Mylar for capacitors is still subject to a 
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Table I1i—Summary of Evaluation Tests on Mylar Film by the Bureau of Ships* 


which showed only small per cent changes after 
exposure to temperatures up to 150 C. Very little 
directional effect. 

(f{) Heat-aging characteristics. Good at 150 C. Films 
showed indications of operating under certain con- 
ditions at 180 C and 200 C. They showed a high 
softening (cut-through) temperature, solvent sta- 
bility, fungus resistance and a low rate of water- 
vapor permeability. 

3. In addition, 0.0005-in. thick film was wrapped on rods 
and simple coils, varnished, and tested in an effort to 
determine its suitability in motor applications. The results 
indicate that a continuous varnish film is not maintained 
on exposure to heat because of shrinkage (narrowing) of 
the Mylar tape, although the water seal is maintained. 
The moisture barrier of the Mylar-varnish combination on 
rods and simple coils, at least, is superior to the conven- 
tional cotton tape, varnish-impregnated construction. 

4. Another report gave some conclusions regarding the suit- 
ability of 0.005-in. and 0.0075-in. Mylar tape for magnet 
wire coils in respect to their tensile strength and ultimate 
elongation. The conclusion is that coil wrapping should 
be restricted to films in the range of 0.0005 in. to 0.002 in. 
The material in a thicker form has an ultimate elongation 
slightly greater than the thinner film, but it requires 
so great a stress to produce any appreciable elongation 
that, for all practical purposes in hand wrapping, it will 
not be elongated. A narrow (% in.) tape requires from 
37 to 55 lb of pull, for example. on the 0.005-in. and 
0.0075-in. tape material respectively to elongate. 


©For uhf applications. 
Requires geod dielectric “strength, fairly low loss factor, good moisture 
resistance, and good insulation resistance. 





division of opinion. In a Bell Telephone Laboratory re- 
search report it is concluded that Mylar film may become 
“the chief contender for the place of paper as the di- 
electric in capacitors, and that Mylar capacitors will be 
superior in several respects, including insulation resistance, 
temperature coefficient for capacitance, and operating 
temperature range.” (4) Owing to its high tear strength 
and availability in thin gages, as well as its temperature 
performance up to at least 135 C, its application in 
capacitors is thus quite promising. The reliability of the 
present output, however, particularly as to the number of 
pinholes per square area is a matter of concern. So is the 
resistance to corona when used in a-c high-voltage capaci- 
tors. The type of dielectric used with Mylar in capacitors 
may be still another problem. Mylar resistance to chlorinat- 
ed diphenyl is only fair. 

Obviously, then the future of Mylar for capacitors re- 
lates itself to low-power capacitors. The need for ex- 
tremely small components that would be compatible, cir- 
cuit-wise, with transistors is reflected in some of the 
stress being put on Mylar capacitor development. The ob- 
jective here is essentially size, and not temperature or 
other performance advantage provided over acetates or 
paper. Since normal transistor application is at temper- 
atures not higher than 75 C the fact that Mylar might 
meet 125 or 135 C is not of particular importance. It is 
understood that Du Pont is producing an experimental 
Mylar film no thicker than 0.10 mil. This would be quite 
interesting for capacitors in the communications field. 

Signal Corps-sponsored projects (No. 32.2005.33, Con- 
tract No. DA-36-039-sc37) to the Sprague Electric Com- 
pany on high-temperature dielectric films for small stamp- 
size capacitors includes Mylar “A” film. A summary of 
average values given in the final report indicates that at 
60 cps and a temperature of 155 C, the power factor is 
0.72 per cent and the dielectric constant is 2.67. At 1000 
cps and 100 C, the values are respectively 0.345 per cent 
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Coils wound with 0.0075-in. Mylar (left) and 0.005 
in. (right) show effect of slick, hard surface. Film 
0.0005 to 0.002 in. recommended. Source: Material 
Laboratory, N. Y. Naval Shipyard. 


and 2.62. At 1 me and 155 C, the values are 1.396 per 
cent and 2.88. On a d-c test, the insulation resistance in 
megohms per microfared, at 75 C is 3101 after a 1-min 
test, and 4180 after a 10-min test. The value dropped off 
sharply at 155 C, to 44.7 after 1 min, and to 1218 after 
10 min. 

Metallized Mylar capacitors in energy-storage appli- 
cations, such as photoflash, welding and firing operators, 
where high levels of energy are required in a minimum of 
physical volume, were investigated under another con- 
tract (DA-36-039-sc-215). An important potential use is 
indicated on the basis of effective series resistance deter- 
mination, also capacity stability on repeated discharge 
life tests. 

The adaptability of metallized Mylar is also noted by 
the Bell Telephone Laboratory. (4) It is felt that for 
equivalent performance metallized Mylar capacitors can 
be smaller than those made with metallized paper. 

Finally, there is a summary evaluation of experience 
with Mylar film for capacitors over a three-year period 
which is provided in Table IV by the General Electric 
Company Capacitor Department. And it should be noted 
that several companies already have Mylar capacitors on 
the market. 

Mica Paper. Earlier developments in this field have 
already been coverel in technical literature. (5, 6, 7) The 
case for mica-paper insulation against mica splittings rests 
on these facts: (1) Natural mica splittings contain irregu- 
larly shaped pieces and also non-uniform thicknesses, 
which may cause voids in tapes, areas of low dielectric 
strength, and non-uniform binder distribution. (2) Mica 
splittings originate from India, and the quantities of 
electrical grades in relation to the total production are 
relatively small. Mica thus becomes a strategic material. 
Therefore, any new techniques that can be used to pro- 
duce mica insulation from native mica ores, or from low- 
grade imported mica, are of distinct advantage. 

Commercially there are three types of mica paper (or 
reconstituted mica as it sometimes may be termed) as 
noted in Table I. It is not the purpose of this review to 
go into the fine details of manufacturing processes; these 
have been covered in the referenced literature. All mica- 
paper materials, however, require suitable binders to 
attain sufficient mechancial strength for final application. 
With such binders, a number of interesting properties 
have been developed. The impregnated materials possess 
good stamping and other fabricating characteristics and 
appear suitable for a variety of important applications 
instead of standard insulation made from mica splittings. 
What follows now is a rundown of the experience of 
various equipment manufacturers: 

One source stresses the fact that the finished product 
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Table Ili—Dielectric Strength 
and Voltage Endurance of 
Mylar Polyester Film* 


\. Dielectric strength, short time, 60 cps, as received, Yin. 
electrode in air, summary of tests: 

0.27-mil sample: Twelve tests show dielectric strength 

value ranging from 1780 vpm (480 volts applied) to 11,500 

vpm (3120 volts applied). Average of the 

7857 vpm. 


12 tests was 


l-mil sample: Average of 12 tests was 6350 vpm. Lowest 
value was 6120 vpm; highest 6600 vpm. 

4.8-mil sample: In 12 tests, dieleciric strength ranged 
from 2600 vpm (12,500 volts applied) to 3440 vpm (16,500 
volts). Average, 3100 vpm. 


B. Voltage endurance, I-mil | C. Voltage endurance, 4.8-mil 


sample, 4-in. electrode in air sample 
Time to Voltage 
failure. applied, Time to 
Voltage, kv sec kv failure 
6 10 7.4 16 min—43 sec | 
Ded 1] ».0 1.8 hr 
a4 55 > 7.2 hr 
1.76 95 1.2 10.6 hr 
3.2 225 3.0 37 hr | 
2.54 713 2.4 (No record of time. 
1.92 (Failed but did not breaker did not open. | 


trip breaker, no rec- low current) 


ord of time) > 74.6 hr 
1.8 161.6 hr 
1.6 188 hr (did | 


not fail) 


| 
D. Using 0.0027 in. thick film applying d-c voltage, no | 
leakage through the film or across surface. Breakdown at 
13 kv. 


*Source: Chemical Pilot Manufacturing. 


Electric 


Westinghouse 
Materials Division. 


Corp 


has a greater homogenity and physical uniformity thai 
comparable material made from mica splittings. But t 
produce a void-free material it is necessary to inject as 
much as 35 per cent of binding resin by volume. The 


properties of the binder thus determine the ultimate 
properties of the material; and the effect of the binder is 
much more important with mica paper than with con- 
ventional mica splittings. Initial laboratory tests indicate 
a high variability of dielectric strength, and a somewhat 
questionable thermal endurance. It is difficult at present 
to classify mica-paper insulations within the framework of 
the AIEE Standard No. 1. 

Mica paper is being used by a number of manufactur- 
ing companies, but, generally, specific applications are 
being kept secret. It is understood that one large com- 
pany is using silicone-impregnated mica paper tape, and 
shellac-impregnated formed mica paper channels for d-c 
traction motors. Another company is also utilizing mica- 
paper insulation in the same type of equipment. Used on 
armature coils it has been found to give a more uniform 
coil thickness. Investigations are being made for the re- 
placement of mica-splittings materials in commutator seg- 
ments. Actually, the latter application is fairly well estab- 
lished in Europe where mica paper was developed in 
France on a laboratory scale in 1943. (8). 

Silicone-impregnated mica-paper tape has one disad- 
vantage: it does not stand up too well under high load at 
pressure points. This is compensated for by the higher heat 
resistance, as compared to mica splittings. Under high 
temperatures the binder that holds mica splittings to- 
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Table IV—An Evaluation of Polyester Film for Capacitors* 


1. Preliminary measurements by the General Electric Com- 
pany on capacitor rolls using V-201, or Mylar B polyester 
film, showed low insulation resistance and inferior per- 
formance electrically. Further work has been done on the 
V-200, or Mylar A and Mylar C films, which are 
promising. 

2. Dielectric constant in the order of 3.3 to 3.5 in a capacitor 
roll, depending on tightness of winding, is lower than the 
value of 5, typical for commonly used chlorinated diphenyl- 
paper dielectrics. Therefore, attempts were made to im- 
pregnate the free space in wound-film rolls thereby  in- 
creasing the dielectric constant. Chlorinated dipheny] 
impregnation was found to increase capacity by 15 to 20 
per cent. Other impregnants, 
silicone oil, increase capacity 


more 


mineral oil and 
by only 7 to 10 per cent 
but appear to have some beneficial effects on the character- 
istics, such as increasing insulation resistance. Silicone 
oil in particular appears to age well on life test with 
increasing insulation resistance with time on voltage. Ioniza- 


such as 


*Source: A report by General Electric Company, Capacitor Department 








tion voltage levels are improved with liquid impregnation. 


3. This film material appears to have considerable promise 


as a capacitor dielectric without impregnation, particularly 
for metallized film-type construction or tightly wound rolls 
with aluminum foils. As compared to impregnated paper 
dielectrics in common use, it shows higher short-time 
dielectric strength particularly in thin pads of 1, 2 or 3 
sheets of thickness. Higher dielectric strength may com- 
pensate for the dielectric constant compared to 
chlorinated diphenyl-paper dielectrics. Also, it shows higher 
insulation resistance, which is a 
for many electronic applications. 


lower 


desirable characteristic 


1. Additional operating characteristics and stability with time 


on voltage tests are being obtained on Mylar-type capacitors. 
Most important among the questions still unanswered would 
appear to be the control of uniformity of material, par- 
ticularly in electrical characteristics. The solving of such 
control problems undoubtedly is dependent upon continu- 
ous production of reasonable quantities which can likely 
he supported by the promising preliminary evaluations made. 





Table V—Properties of Mica Paper Composites* 





Mica Mat, rag paper, 


Property Glyptal 
Thickness, in. 0.010, 0.015, 0.020 


0.008, 0.013, 0.018 


No. 78051. Glass cloth, | No. 78052. Glass cloth, 
Mica Mat, Mylar, Gly- 





No. 78054. Glass cloth, 
Mica Mat. glass cloth, 
silicone 


No. 78053. Mylar, Mica 
Mat, Mylar, Glyptal 


0.005, 0.008, 0.010, | 
0.015, 0.020 


0.010, 0.012, 0.015, 
0.020 





Coverage 0.010 in.-10 sq. ft/Ib 0.008 in-17 sq ft /Ib 0.008 in.-16 sq ft/Ib 0.010 in.-11 sq ft/lb 
Size of sheets, in. 36 x 36 36 x 36 36 x 36 36 x 36 

Flexibility Slightly springy Excellent Excellent Excellent 

Shelf life, months 6 6 6 6 

Dielectric strength, vpm | 1000 1000 1000 1000 

Heat endurance Class A Class B Class H 





Slot liners where spring- 

back, toughness and 
abrasion resistance is lar. 
needed. 


Remarks; application 
and advantages 


t 





Combines tensile of glass 
with toughness of My- 


Class B 


Class H application for 
slot liners, phase in- 
sulation and cell wrap- 
pers. 


Exceptional toughness 
and abrasion resist- 
ance derived from the 
minor proportion of 

Mylar backing. 


*General Electric Company Chemical Department Mica Mat materials as identified in the table. These values are preliminary since the composite materials are 


still in the .process of further development. 





gether tends to break down, while the mica-paper insula- 
tion tends to hold together. 

It may be noted that traction motors are subject to a 
considerable degree of vibration and heat, although the 
motors themselves have relatively low horsepower ratings. 
Under vibration the mica paper does not disintegrate even 
under difficult temperature conditions. This experience 
seems to dissipate earlier reservations that the small- 
particle structure of mica paper might lead to such dis- 
integration. 

General Electric Company’s Apparatus Division has 
used mica-paper insulation for 4000-hp, 40-rpm, 900-volt 
d-c motor armatures. The insulation is bonded and filled 
with a suitably modified polyester resin. Results indicate 
50 per cent greater voltage strength compared to con- 
ventional asphalt-bonded flake mica insulation. (9) Official 
confirmation is lacking, but it is understood that experi- 
mental work is being done with mica-paper insulation on 
high-voltage a-c motors. 

Although mica paper is definitely specified for heavier 
current applications such as slot insulation, it appears to 
have little immediate future in electronic equipment. It 
is still doubtful as a capacitor dielectric. (In its unim- 
pregnated state it has a dielectric constant of approxi- 
mately only 1.6 compared to about 7 to 8 for mica split- 
tings.) Oil-impregnated wound mica-paper capacitors, 
however, using suitable liquid dielectrics, are feasible. 
Here, the inherent porosity of the material would be an 
advantage since it aids impregnation. Experimental metal- 
lized mica paper has so far achieved nothing significant. 
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Mica paper is used by General Electric in its dry-type 
distribution transformers. As explained by G-E engineers, 
this insulation provides “great resistance” to dielectric 
puncture and has a superior creepage surface with good 
resistance to moisture penetration. The mica paper re- 
places insulation fabricated from natural mica flakes. For 
use in cylindrical barriers, an asbestos core is retained to 
provide additional mechanical strength. (This application 
is only in dry-type transformers since mica paper is not 
necessary at temperatures normally used with standard 
dielectric liquids. It appears possible that it could be used 
with silicone oils, if desired.) 

When treated with a modified polyester varnish, the 
mica paper is approximately 6 mil thick. The number of 
layers used depend upon the voltage class of the trans- 
former. Glass tape is employed to bind the mica paper on 
its supporting core. Silicone-rubber tape is used on cross- 
overs of disk-type windings or lead connections. The wind- 
ings themselves utilize glass varn which may be supple- 
mented by asbestos tape. 

In barrel windings, mica paper is used in conjunction 
with asbestos for layer insulation. Vacuum impregnation 
employing a modified phenolic or silicone resin is used 
in the completed structure. 

Another source finds a “promising application” for sili- 
cone-varnish saturated mica paper faced with varnished 
glass cloth in barrier insulation for dry-type transformers. 
Total thicknesses is 0.030 in. Excellent dielectric strength 
has been shown. Tests by a roller-electrode method show 
values as high as 580 vpm. 
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Table VI—Flexible Mica Paper Products 
Compared to Manufactured Mica Splittings: 


Manufactured Mica NEMA Standards 

Mini- 

mum 

average 


Var. in 
individual 


Variation of 


Variation in individual Average Equiva- Var. in avg 



















































Nominal avg. thickness measurements dielectric lent thickness measurement (dielectric! 
Mica paper thickness, strength NEMA strength 
constructions in. Plus | Minus) Plus | Minus) vpm! grade | Plus | Minus) Plus | Minus vpm> 

Cold flexible sheet, 

organic bond 0.005 up 0.002. 0.001 0.003 | 0.003 1000 6 0.003 0.001 , 0.007 | 0.003 525 
Cold flexible sheet, 

silicone bond 0.005 up 0.002. 0.001) 0.003) 0.003 1100 6 0.003 0.001 0.007 0.003 525 
0.00l-in. rope paper 

both | sides, organic 

bond 0.006 0.001 0.001 0.002 0.002 750 | 14 0.003 0.0038 0.008 , 0.005 300 
0.0025-in. Kraft paper 

paper one side, or- 

ganic bond 0.006 0.001 0.001 0.002 , 0.002 530 
(.005-in. fish paper one 

side, organic bond 0.008 0.001 0.001 0.002) 0.002 550 13 0.003 | 0.003. 0.008 | 0.005 300 
0. 002-in. glass-cloth one 

side, silicone bond 0.005 0.001 0.001 0.001 | 0.001 590 202 0.002 | 0.002. 0.003 | 0. 002 500 
0.004-in. varnished 

glass both sides, sili- 

cone bond 0.012 up 06.002 0.002. 0.002 0.002 1300 
0. 0005-in. Mylar A both 

sides, organic or sili- 

cone bond 0.001 up 0.001 0.001 0.002. 0.002 2000 
0.002-in glass one side 

and 0. 001-in. paper 

other side, organic 

bond 0.007 0.001 | 0 570 203 0.002. 0.002. 0.003. 0.003 


OO! 0.002 





*Data on mica paper are 


Although costs at present are to the disadvantage of 
mica-paper materials, it is felt that these should come 
down as production volume rises. The major producers of 
mica paper have a series of mica-paper insulating tapes 
and sheets with different types of binders. Some compara- 
tive evaluations of properties are given in Tables V and 
VI. Mica-paper products are said to be characterized by 
higher and more uniform dielectric strength, closer thick- 
ness tolerances, and much greater freedom from spots 
of low dielectric breakdown. Table VI gives some com- 
parisons with NEMA standard mica-splittings products. 
The closer tolerances in thicknesses shown by mica-paper 
paper tapes should make it possible to achieve a more 
uniform and compact winding. Other test data appear in 
Tables VII, VIII, also in Figs. 2 and 3. 

Mica paper has been reinforced with lineally aligned 
glass filaments and the resulting product has been im- 





Mica splittings 


ARC alte 


900 vpm 











FAILURE TIMES FAILURE TIMES 


0.002 


150 


for Mica Insulator Company’s Isomica materials. "Short time. "NEMA Standards, Publication No. ME 1-1952. 


pregnated with silicone resin or Teflon suspensoid resin. 
This is definitely an experimental material being developed 
by Minnesota Mining and Manufacturing Company. This 
product, even without the resin impregnation, has suffi- 
cient mechanical strength to allow handling with ease. 
Certain textile mills have been producing experimentally 
the basic glass-filament reinforced mica paper. 

The growing significance of composite materials is reflect- 
ed in combinations of Mylar polyester film with mica paper. 
Several specifications have already been written for sheet 
and tape. Typical are those calling for mica paper sand- 
wiched between two films of Mylar in thicknesses of 
%4, %, 1, or 2 mils, or mica paper sandwiched between 
glass cloth (varnished or unvarnished) and a Mylar film. 
Applications are indicated for motor and generator insula- 
tion. The high tensile strength of Mylar is an important 
factor in such combinations, particularly since Mylar re- 
tains a large portion of its mechanical strength over a 
temperature range from —51 C to 4-130 C., 

Two problems continue to plague the development of 
mica-paper application: (1) Mechanical strength could 
be a good deal better even when impregnated. (2) Re- 
sistance to winding around a coil is too great; in other 
words mica paper has a low elongation characteristic. 
Still another problem, but probably one that will be 
licked in manufacturing is the difficulty of obtaining 
thoroughness of impregnation. 

Why is there less elongation in mica-paper tape than in 
mica-flake tape? In natural mica the slippage of the flakes 


64 hr None at 2400 hr . . : i 
274 make it possible for the tape to elongate when pulled; this 
393 cannot occur with the mica paper owing to its inherent 
1939 structure. Of course, there are compensating factors: You 
2792 


FIG. 2—A graphical representation of voltage break- 
down tests applied to the best of available impreg- 


nated mica-paper laminate and to equivalent 


structure of mica splittings. (Source: Westinghouse 


an 


Research Laboratories. ) 
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do get a degree of uniformity in mica-paper tape that is 
unobtainable with the mica flake. 

The basic processes for making the mica papers have a 
bearing, of course, on the properties of the final product. 
For example, the use of a urea or a melamine binder in 
the original paper-making process may be a disadvantage 
in making an ultimate Class H silicone-resin impregnated 
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tape or sheet since the original binder may tend to de- 
grade the silicone impregnate. On the other hand, the 
melamine resin binder could be of decided advantage 
where mechanical strength is needed in the final product. 

It would be fair to say that the fine elements of paper 
making should be left to the manufacturers, The design 
engineer is interested only in the end product and what 
it can do. In the long run the various pros and cons of 
hinder or no binder, particle size and other details, will 
balance up. One observation should be made: It is possible 
to design a controlled variability of properties into mica 
paper; it cannot be done with mica-splitting products. 

In ultimately classifying mica-paper products (and also 
glass-fiber paper, to be discussed later) this problem arises: 
Does the paper or the resin impregnant establish the type 
and service limits of the final insulation? The answer is that 
the function classifies the insulation. For a certain type of 
function a certain combination of base material and resin 
will conform to a certain classification; for another type 
of application the very same combination of base material 
and resin will fall into another classification, which may be 
higher or lower. 

Mica paper insulation is under evaluation at the Bureau 
of Ships Material Laboratory and results may be avail- 
able in the near future. Insulation systems that incorporate 
mica paper are included in the Navy Research Laboratory 
“motorette” test program, referred to previously in the 
discussion on Mylar. 

Teflon. It is difficult to separate the applications for 
unsupported Teflon (polytetrafluoroethylene) film, sheet 
and tape from the applications for other forms of Teflon 
insulation in the form of glass-reinforced materials and 
even in the form of molded and fabricated parts. The 
composite picture reflects considerable advance in mate- 
rials and applications since fluorocarbons were last dis- 
cussed in this publication on a major scale. (10) 

Unsupported film in the shaved or skived form is by 
now a standard material on the commercial market (see 
Table I). Utilizing Teflon’s well-known characteristics of 
high-temperature resistance, chemical inertness and non- 
flammability, low dielectric loss and excellent arc re- 
sistance, Teflon flexible materials can be used for slot 
liners, coil separators, coil tapes and wrappers, and also 
wire and cable wrappers. The good elongation properties 
of the unsupported tape, and a plastic memory that causes 
shrinkage when the temperature rises, makes it possible 
to wind the fit tightly over sharp bends, corners and other 
irregular configurations. Use has been found in aircraft 
instrument panels, and also in electrical wiring in jet- 
plane motors, where the motors are located near engine 
hot spots. 

Teflon film produced by the shaved method, despit: 
its steadily growing uses, has some basic and decided dis 
advantages for many applications. Its main defect is the 
excessive number of pinholes or voids. Another limitation 
is the difficulty of producing film in gages thinner than 
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Table VII—Voltage Endurance of 
Mica Paper in the Presence of Corona 
Compared to Other Flexible Materials* 


Hours to breakdown 


Thickness, Applied — 
Material mils vpm Average | Standard 
deviation 
Polyethylene 1.4 600 53 20 
Mylar 8.4 600 2t.2 8 
Polystyrene 5 600 74 22 
Nylon 5 600 36 7 
Silicone 6.5 600 74 V4 
Kel-F 5 600 7.0 2.3 
Teflon 5 600 ae 4.3 
Mica paper, 
source A¢ we he 1100 750 
Mica paper, 
source B‘ Pie 577 109 10 
Mica paper. 
source C: 6.0 510 1218 383 
Mica splittings | 1000 > 1500 No failure 
Mica splittings l 2000 572 519 
“Source: Westinghouse Research Laboratories, Insulation Department. 


6G-E 81132 on 4-mil glass cloth. 


“Experimental 3-sheet laminates vacuum-impregnated with organic solvent- 
less thermosetting resin. 





Table VIIT—Effect of Relative 
Humidity on Dielectric Strength of 
Mica Papers* 


Dielectric 





Dielectric strength in vpm of im- 

strength, pregnated papers, 3-sheet lamin- 

unimpregnated ates, vacuum impregnated with 
paper, 2 mils thick thermosetting solventless resin 


Stand- 


After 48 Per 
Mica, Aver- | ard de- | Thick- hr at cent 
paper age, viation ness, Initial, 96% RH) de- 
b vpm {|(10tests)) mils vpm at 30 C | crease 
100 142 5.0 2376 1680 29 
B 320 16 1.9 2782 1187 58 
; 548 213 Sut 2708 783 71 
‘Source: Westinghouse Research Laboratory, Insulation Department. 
Samples from three different sources. 
>) 


2 or 3 mil. Consequently, there has been a consistent ef- 
fort to produce cast and extruded film on a commercial 
basis. 

The Dilectrix Company makes cast Teflon film as thin 
as 0.00025 in. and also in gages of 0.0005 in., 0.001 in., 
and 0.002 in. Continuous lengths of 400 ft are produced in 
widths up to 5 in. The technique essentially calls for 
coating a highly polished metal surface with a colloidal 
aqueous dispersion of Teflon, force-drying, and suitable 
sintering until a continuous film has been formed. Upon 
cooling the film can be stripped off. This technique, 
however, is not economically feasible for films much 
thicker than 0.002 in. Properties of cast film are given in 
Table LX. It is definitely superior to the shaved film in 
pinhole count. This may tend to improve the dielectric 





O 40 
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FIG. 3—Effects of relative humidity on mica papers. Graph at left shows effect on power factor of un- 
impregnated papers. Note that p-f at low frequency was extremely high at the higher humidities. Graph 
at right shows results of similar tests on impregnated papers. (Source: Westinghouse Research Laboratories.) 
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Table IX—Properties of Cast 
Polytetrafluoroethylene (Teflon) Film* 
a or ASTM a 


Property method Value 


Specific gravity 2.1-2.3 
Tensile strength, psi D-412- 2500-3500 
modified 
D-412- 
modified 
D-624 
D-747 


Elongation, per cent 200-300 
100-800 
10,000- 
60,000 
0.00 


Tear strength, lb. /in. 

Stiffness, 77 F, psi 

Water absorption, per cent D-570-42 

Moisture permeability, 0.001 in. 
gr/100 sq m/hr 

Coefficient of linear thermal expansion 
per deg F, 77-140 F 

Brittleness temperature, deg F 

Maximum continuous service temper- 
ature, deg F 

Dielectric constant, 60 to 10° cps 

Power factor, 60 to 10° cps 

Volume resistivity, ohm-cm 

Dielectric strength, short time, 0.002 
in. film, vpm, %-in. electrode 


film, 
Cellophane 30-40 


D-696-44T) 5.5x10 
- <—100 


500 
D-150-45T)} 2.0-2.2 
D-150-45T) <0.0002 
D-257 >10% 
D-149 2800 
*Source: Dilectrix Company. These values could generally be applied 
to film of 0.00025-in. thicknesses, except where film thickness is speci- 
fied. (Other sources indicate that the elongation value given here is 


on the low side; and that the standard deviation on the dielectric 
strength is high, 944 on 3000 vpm). 





properties. However, it is not certain that all the low 
breakdown points are pinholes or voids. There’s much 
support for the opinion that most of the weak spots are 
foreign particles carbonized at the sintering temperature. 

Specific applications could be found in highly special- 
ized miniature components, such as capacitors at ratings 
of 0.003 to 0.05 mf. The high cost would seem to pre- 
clude use in motors, transformers and similar high-pro- 
duction equipment. 

The “PTF” films manufactured by Minnesota Mining 
and Manufacturing Company are extruded from special 
paste compounds and not only exhibit the inherent quali- 
ties of Teflon, but also show an improvement in pinhole 
count over the skived material. The PTF films are also 
considerably cheaper than the cast Teflon film. Table X 
compares the properties of the two types that are made. 
The unfused type, Type B, is conformable and stretch- 
able prior to fusing and therefore can be applied to pro- 
vide a snug wrap around irregular surfaces. The surface 
is less slippery than that of the fused Type A thus making 
it easier to handle. 

Field experience on the Minnesota PTF tapes has 
been variable. One company, for example, is quite en- 
thusiastic, about it and is applying Type A as an inter- 
layer insulation, where service temperatures range from 
190 to 200 C. Rating is for a minimum of 10,000 hr 
operation. 

Type A film has been used by several companies as slot 
insulation for motors and generators, and also for coil 
insulation, coil wrapping and wire wrapping, particularly 
in aircraft applications. Another indicated use for Type A 
film is in silicone-oil-filled high-temperature capacitors. It 
is claimed that a 2-mil film, used in two layers, would pro- 
vide a barrier for 5000 volts, as against three layers of 
the same thickness of a shaved Teflon film. (Capacitors 
would require silicone oil to protect the film from corona 
attack. ) 

The use of the PTF fusible Type B film as an insula- 
tion for hookup wire has been tried. Here it is possible to 
wrap a tape around the wire, fuse it, and theoretically 
obtain a homogeneous structure. The tendency of the film 
to shrink somewhat would be an advantage since it would 
“snug” around the conductor after curing. The high fusing 
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temperature, however, causes some skepticism. What hap- 
pens to the copper conductor after it has been subjected 
to 650 F for perhaps up to 20 min? And if you trim down 
the time cycle to less han 2 min you have to increase the 
temperature to 800 F. 

On the negative side, too, it is the experience of one 
company that the PTF film cracks at 150 C after extended 
testing. This may be due to certain impurities in the mate- 
rial, and possibly it may reflect difficulties in obtaining a 
uniform quality in the raw material batch after batch jin 
a relatively early stage of manufacture. The tendency to 
crack may also be lessened with thicker sections; also by 
cross-wrapping two layers of film. 

According to Minnesota Mining, however, some of these 
problems are apparently being licked. The effect of the 
high fusing temperatures on the copper conductor, it js 
felt, can be reduced by silver-plating the copper. Also 
the fusing cycle can be further reduced. Currently it js 
understood that film has been fused in a 15-sec cycle, 
using 2000 F temperature. The problem of cracking at 
150 C is also being remedied. This was originally caused 
by too much orienting of the film in the machine direc- 
tion during production, which caused an excessive re- 
traction as the film became hot. 

The Warren Wire Company and High-Temp Wires, 
Inc. are now in commercial production of lead wire made 
from PTF-B film. This production is available in 9 NEMA 
colors. Normally, PTF-B is clear after fusing. 

The experience of still another source indicates that all 
types of Teflon film, whether cast, shaved or extruded 
have not been sufficiently strong mechanically in the 
machine direction at the higher temperatures for any 
extended application. The most wanted properties were 
freedom from porosity, and uniformity. 

Conventional shaved Teflon tape has been applied in 
2-mil thicknesses for high-voltage transformer coils. Fab- 
ricating techniques were used to overcome the difficulties 
caused by the slippery Teflon surface. The excessive num- 
ber of pinholes was another problem. Silicone oil and 
liquid fluorocarbons were used between tape layers to 
improve dielectric properties. This application is an excel- 
lent example of designing around a material’s limitations. 

The inherent slippery characteristic of Teflon surfaces 
is one of the biggest obstacles to wider application. A 
nonslippery Teflon film would be a decided achievement. 
One company claims that it can already make a practically 
nonslippery Teflon film by a combination of chemical and 
mechancial processes. Details are still wrapped in secrecy. 

The possibility of using fillers with Teflon in extruded 
or cast film is being studied. One obvious possibility is a 
film for capacitor use to increase the dielectric constant. 
Fillers could possibly also be used to increase the co- 
efficient of friction, thus making the surface less slippery. 





10-mil Teflon film 
illustrates trend to composite flexible materials with 
many potential applications. Source: Minnesota Min- 
ing & Mfg. Co. 


Experimental copper-metallized 
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(Overloading, however, could impair the mechanical 


strength. ) 

Standard (shaved) Teflon tape in color codings is being 
produced by Raybestos-Manhattan, principally for radio 
hookup wire, control cable and other wire applications 
where high temperatures are encountered. Nine basic 
colors are made available as per NEMA Standards, plus 
four other colors—tan, pink, light green and light blue. 
The tapes are made in thicknesses ranging from 0.0025 
in. and up and widths from ¥% in. to 12 in. Two tough 
problems had to be overcome in this development: (1) 
The pigments used had to be colorfast, and (2) no de- 
terioration of dielectric strength by the pigments could be 
tolerated. 

A metallized Teflon film is being made experimentally 
at Minnesota Mining by the application of a very thin 
layer of copper, gold or silver to one side of the Tyne A 
or Type B PTF films. Potential uses include metallized 
shielding, combination dielectric and shielding in coaxial 
cables, noninductive resistors, vapor-tight capacitors, high- 
temperature capacitors, primer for laminating work, print- 
ed circuits, noninductive capacitors. 

Surface resistivity of the coating varies with the coating 
thickness, ranging down to 0.1 ohm per square. Stripback 
strength of the coating is approximately 5 Ib per in. A 
given thickness of metallized film is said to have the 
same physical and electrical properties as the uncoated 
film; also, there is no decrease in flexibility. It is possible to 
plate the metal coating or solder to it. There is no deg- 
radation of the Teflon near the interface as there may 
be with other methods of metallizing Teflon, since no 
adhesive or primer is used which may cause a transition 
zone in properties. The metallized film, when available, 
will come in the same thicknesses as the regular Type A 
film, 3 to 20 mils. Only small experimental samples are 
wailable at present. 

Experimental work on metallized Teflon is, of course, 
being pursued by companies other than Minnesota Min- 
ing. It is understood, for example, that Dilectrix has made 
some aluminum-coated cast film. 

Teflon film as a capacitor dielectric is the subject of 
considerable investigation. For example, the Sprague 
Electric Company has been investigating this material as 
part of a Signal Corps contract with an objective of 
developing pulse-forming network capacitors capable of 
operating at temperatures from —55 C to +160 C with 
low electrical losses. It is a requirement of this contract 
that the dielectric, if it is solid, should be thin and ex- 
tremely flexible, 0.5 mil thick or less. A high breakdown 
voltage or dielectric strength under operating conditions 
is also necessary. Lacking this, electrode spacing would 
be too great and the capacitor too bulky. The tests were 
based on 0.5 mil Teflon cast film; continuous extruded 
Teflon films (PTF) in thicknesses of 3 mils and higher: 
and polyester film (V-200, later known as Mylar). 

The extruded continuous Teflon film, although claimed 
to be free from pinholes and other defects found in 
shaved Teflon, was found to be too thick for efficient 
capacitor design. The polyester film, although readily 
wound and otherwise handled, exhibited shrinkage upon 
heating. This could be a problem in the use of liquid 
mpregnants. (Suitable processing, however, could over- 
come it). In the most recent available report, it was 
indicated that cast Teflon film gave the most promise, 
since it would operate at 150 C ambient and has the 
lowest temperature rise, showing that internal losses 
were the lowest. 

One of the largest electrical manufacturing companies 
indicates that it is using Teflon in a special capacitor 
which must have stability in capacitance and low power 
factor over a wide temperature and frequency range. 
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Table X—Selected Properties of 
Extruded Polytetrafluoroethylene Film 


Type B film 
Te 

Test et | Un- 
method film | Fused fused 


Property 


Dielectric strength, vpm, 
short-time, 4-in. elec- 


trodes D-149-44 | 
3-mil | 3000 | 2500>) 750 
5-mil 2500 | 2000 | 750 
10-mil 2000 | 1500! 750 
15-mil 


1500 | 1200%| 750 


| 


| = 


Volume resistivity, ohm /- 
cm, 100 per cent RH, 


25-¢ 1D-257-46 109 10% — 
Insulation resistance, ohms, 
100 per cent RH, 25C D-1000-48T} 106 103 | — 


Dielectric constant, entire 
spectrum of useful fre- 
quencies 

Power factor, entire spec- 
trum of useful frequencies 


D-150-45T | 2.0 2.0 Py 


| | 
D-150-45T |0.0005)/0.0005\0. 0005 





Arc resistance, sec D-495-42 | Does | Does | Does 
not not not 
track | track | track 

Corrosion factor D-1000-48T) 1.0 | 1.0 1.0 

oe noe es 

Tensile strength, 77F. psi 

(5-mil film) 1D-638-16T 
Mechine direction 7000 | 6000 | 1300 
‘Transverse 2500 | 1500 | 160 
Klongation, 77F, per cent 
(5-mil film) D-1000-48T¢ 
Machine direction 150 50 | 175 
‘Transverse 300 100 | 500 
Shrinkage (unrestrained, 
upon fusion of Type B), = 2 min at 
per cent (5-mil film) 700 F 
Machine direction = 27 
‘Transverse = i 
Lineal shrinkage, 500 F 
per cent (5-mil film) 


1 =n = 


Other properties: Water absorption is nil on both types, 


moisture vapor transmission rate is very low (less than 


0.20 gm/100 sq in./24 hr). Excellent resistance to solvents, 
weathering, and ozone. Funginert. Nonflammable. Resistance 
to corona is poor. (Surfaces physically eroded by ionic bom- 
bardment; suitable corona suppression methods must be 
employed.) 


“Source: Minnesota Mining and Manufacturing Company’s data on “*PTF”’ 
films, all values are average, not for maximum or minimum specifications. 
Values are for actual caliper after fusion during which some shrinkage 
usually occurs. 

“Except 1 in. jaw separation 





This source finds “Teflon ideal for this application” be- 
cause of its dielectric properties and the fact that the 
capacitor operates at very low continuous applied voltage, 
though it must withstand very high surge voltages. 

This company finds it impractical to operate a Teflon 
capacitor section at a continuous high voltage, since the 
life of Teflon in presence of corona is very short. The high 
cost of Teflon is cited as another objection. 

No discussion of Teflon, therefore, can be complete 
without stressing its main liability: Poor corona resistance. 
This then obviously rules out Teflon insulation for high- 
voltage large rotating machinery, except for some very 
specialized equipment such as was built earlier for the 
Atomic Energy Commission where chemical corrosion re- 
sistance was an overriding requirement. 

On the other hand, it is understood, for example, but 
not confirmed, that Teflon insulation is being applied to 
an important line of traction motors. Teflon-insulated 
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fractional-horsepower motors for domestic appliances are 
being suggested. This could help the design of really small 
household appliances and would be a decided step for- 
ward. Air-conditioning equipment is another application 
field since these units develop fairly high temperatures. 

Teflon insulation could also be used to rewind motors 
that are being employed in chemical plants or in other 
areas where corrosive atmospheres are encountered. It 
is understood that one or two motor manufacturers are 
considering the production of original equipment with 
such insulation. 

Pennsylvania Transformer Company has developed and 
has in service several completely Teflon-insulated 100-kva, 
5-kv class sealed-in-nitrogen transformers. These make use 
of Teflon glass-cloth formable laminate for barriers, Teflon 
film insuiation on wire, and Tefion glass-cioth laminate. 

It might be summarized that Teflon film in appropriate 
types has effective use as a low-voltage, high-temperature, 
corrosion-resistant insulating material and, of course, where 
low losses are required. It is also an excellent material for 
specialty applications where a specified combination of 
properties has to be supplied, as say in waveguide ap- 
plications. 

An important characteristic to watch is the extreme vari- 
ability of thin plastics film such as Teflon in dielectric- 
strength values when measurements are made at different 
points over the surface of the film. It has been advocated 
by the Bureau of Ships, among others, that a test should 
be standardized wherein sample rolls are proof-tested by 
continuously passing the material on the roll under an 
electrode to which a proof potential is applied. A similar 
method has been applied to silicone-rubber sheets. (11) 

Another problem arises from the fact that the softening 
temperature (penetration) of Teflon film varies greatly 
with the applied pressure. The following values (source, 
Bureau of Ships) were obtained by appropriate methods 
specified in MIL-I-631A: 


Softening temperatures, deg C, 
at pressures indicated 


Thickness of film, in. 


1000 gm 10 gm 
Teflon (Mfr. A) 
0.0005 25 2, 
0.001] 25 247 
0.002 — 232 
Teflon (Mfr. B) 
0.003 82 245 


Trifluorechloroethylene. Polymers of this resin 
have had limited, if any, application in film form for elec- 
trical insulating purposes. Detailed studies on these films 
as capacitor, cable and coil insulation have not as yet 
been made. Producers feel, however, that with high-tem- 
perature possibilities (150 to 190 C, depending upon 
operating conditions) further work is justified. A run- 
down of properties on their Fluorothene film is given 
by the Bakelite Company as follows: 

Power factor peak is 0.026 at approximately 1500 cps 
and at room temperature. It is 0.0170 at 60 cps and 
0.0060 at 10 mc. Over this frequency-range the dielectric 
constant decreases from 2.65 at 60 eps to 2.32 at 10 me. 
These characteristics will also vary of course with tem- 
perature; at 1 me power factor peaks at 0.05 at 112 C, 
decreasing to 0.015 at 200 C. The dielectric constant at 
this frequency varies from 2.32 


9° 


a=.é/0 


at room temperature to 
at 200 C. Resistivity values seem to be exceptionally 
high. At ordinary temperatures resistivity is beyond the 
range of normal testing equipment; while at 210 C, it 
is still high, approximately 3.4 x 10' ohm-cm. 

Voltage breakdown studies indicate that Fluorothene 
has a breakdown voltage of approximately 400 vpm in a 
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¥g-in. thickness at room temperature. Bakelite’s measure. [ 


ments indicate higher values, approximately 500 vpm, 
at a test temperature of 130 C. On 1.5-mil quencheg 
film, dielectric strength measurements of 3700 to 4300 
vpm have been reported. (Other sources report 3600 
vpm on 1-mil and 2200 vpm on 5-mil film.) 

Commercially available polytrifluorochloroethylene film 
comes in plasticized and unplasticized types. Highly plas. 
ticized films, however, would be susceptible to consider. 
able shrinkage even at temperatures of 100 C. The un. 
plasticized film could be used up to 150 C as lead wire 
insulation and other applications where there is no load. 

Bakelite has been working on an improved type of 
unplasticized film based on a study of the crystallinity 
of the structure. A film of superior clarity and improved 
handling characteristics is said to be obtainable. 

It seems clear that the reaction of most potential user 
to the trifluorochloroethylene films for electrical insulation 
is still more or less negative. It is felt that these material 
cannot do anything that Teflon film cannot do: and in 
some respects have inferior characteristics. Poor resistance 
to corona is an equally serious problem. Conditions, how. 
ever, change rapidly in the field of materials and some 
new development may change the picture drastically. 

The U. S. Gasket Company has been experimentally 
metallizing Kellogg’s Kel-F sheet with silver surfaces 
easily adaptable to soldering. Possibilities are seen in 
flexible printed circuits. International Resistor Corp. js 
utilizing flexible Kel-F sheeting as inert high-temperature 
gasketing electrical insulation in the construction of mini- 
ature sealed rectifiers able to withstand ambient tem- 
peratures up to 125 C continuously and intermittent ex- 
posure even higher. 

IRC also prepares metal-coated Kel-F sheets by a spe- 
cial laboratory process that can control metal-film  thick- 
ness over a wide range down to the order of a few 
hundred Angstroms. The samples have been made of un- 
filled sheets (Teflon, too, is used) coated with about 
0.00001 in. of copper. (See also previous discussion on 
metallized Teflon.) 

It must be reiterated that this discussion has dealt 
primarily with Kel-F or Fluorothene in unsupported film 
form. The utilization of these polymers as extruded in- 
sulation, also as molded components, has shown consider- 
able progress. In specialized applications laminated ma- 
terials have also been successful. 

Experimental work on the synthesis of fluorocarbon 
materials should be noted here. A Signal Corps contract 
with the Polaroid Corporation has as its objective high- 
temperature ultrahigh-frequency materials. Specifically, a 
synthesis of tri-fluorostyrene is now being investigated. 
Sufficient quantities of the polymerized _tri-fluorostyrene 
have been prepared and an evaluation is now being made. 

Glass-Fiber Paper. Stated very briefly, glass-fiber 
papers are made from extremely thin fibers (micro- 
fibers or submicronfibers) by means of conventional paper- 
making machinery and techniques. For electrical insulating 
purposes, these papers are suitably impregnated with var- 
ious resins, such as the silicones, fluorocarbons, Formvar, 
and the phenolics and are then cured. Manufacturing 
processes, as well as the properties of both unimpregnated 
and impregnated paper have been reported at length in 
recent technical literature. (12, 13, 14, 15, 16) The small- 
est diameters are from 0.05 to 0.199 micron by the air- 
flow method. 

Two companies are manufacturing these fibers, Glass 
Fibers Inc. and Owens-Corning Fiberglas Corporation. 
Both indicate that experimental work is progressing rapid- 
ly, but it may be another six months before all of the 
work is completed, specifications adjusted, and paper 
made in relatively mass-production quantities. 
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One delaying factor in the application of glass-fiber 
paper insulation is the lack of thicknesses under 2 mil. 
It has already been reasonably proved, however, that in 
9-mil thicknesses glass-fiber paper has mechanical prop- 
erties superior to asbestos paper and that electrical prop- 
erties and thermal stability are superior to conventional 
organic papers. The glass-fiber papers on the other hand 
are inferior to the organics in mechanical properties. It 
is for this reason that suitable binders are necessary. The 
most recent production is said to have increased density 
and to exhibit higher ultimate dielectric strength. Table 
XI shows the influence of binders on the properties. 

Another edge of advantage for the glass-fiber papers 
is the superior moisture-resistance as compared to asbestos 
paper. As against mica paper it has better handling char- 
acteristics. Compared to its cousin, glass cloth, it provides 
more thorough impregnation by resins and other binders. 

It is the experience of one company investigating glass- 
fiber insulation that if they could get the material down to 
a 1-mil thickness there is a possibility for using glass-paper 
insulation in very thin sheets for military-type transformers 
to replace asbestos sheet. 

Glass-fiber paper could be used as a support for mica- 
splitting tape to replace cellulosic materials. This may 
make it possible to reduce the ratio between the mica 
splittings and the backing, and so obtain a net thinner 
structure with an equivalent insulating value. 

Efforts have been made to develop a capacitor-type 
glass-fiber paper, but here a combination of very thin gage 
and high strength will be necessary, and so far this has 
not been achieved. A conductive glass-fiber paper has 
heen made at the Naval Research Laboratory on a lab- 
oratory scale. Very short glass fibers are coated with nickel 
or silver to provide a conductive material possibly adapt- 
able for capacitor use. It is understood that the conduc- 
tivity of this paper made with 50 per cent pure glass 
fibers and 50 per cent of nickel-coated fibers is about 
1000 ohms over a 6-in. distance. The same material could 
conceivably be used as a flexible cable wrap to reduce 
corona effects. 

The Minnesota Mining and Manufacturing Company 
has produced high-tensile-strength all-glass electrical tapes 
by laminating continuous filaments of glass between two 
layers of glass mat that ranges in thickness from 0.003 
in. to 0.009 in. The glass filaments add the necessary 
tensile strength. Similar constructions are being developed 
with glass-fiber and quartz-fiber papers as starting ma- 
terials. 

Wrapped around a component, these glass-mat tapes, 
since they are highly absorbent, are completely impreg- 
nated when varnish-dipped. Upon being baked an im- 
pervious unified layer of insulation results. Constructions 
of this type are available experimentally with any thick- 
ness of glass mat and with any number of filaments. Suit- 
able adhesives, including silicones, are used to make the 
final product compatible to Class A, B or H saturants. 

Glass-fiber paper offers some possibilities as a base 
material for thin-section, low-loss laminates. Printed cir- 
cuits offer one application. Plies of glass-fiber paper could 
be suitably impregnated with resin. For example, a 10- 
mil glass paper with about 25 per cent of Hycar-phenolic 
resin should provide a better base material than paper 
or other cellulosic types to obtain the optimum electrical 
property. Initial tests made on some laboratory samples 
by certain laminators indicate a much lower power factor 
and loss factor. Table XII shows some test results on a 
silicone-resin glass-paper laminate. Compared to Quinterra 
asbestos the material seems to have good aging properties. 
Quinterra will last approximately 20 days and the table 
shows that after 12 days’ test the glass-fiber paper lam- 
inate was still holding up at 530 volts per mil. It is 
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Table XI—Effects of Binders on the 
Properties of Glass-Fiber Papers® 


A. Tensile Strengths of Silicone- and Teflon- 
Impregnated Paper 





Per |Weight| Basis |Thick-| Tensile 








| cent | gm/- | weight} ness, | strength, 

Grade» Binder | binder) sq in. | d mils gm/in.® 

952-THT | Teflon 21 | 62 | 38 6.5 |1200-1300 
oCOTHS | Teflon 20 18 ll ES 550 
950-THS | Silicone | 10.6 | 91.8 | 56 11 1080 
952-THS | Silicone | 16 28.5 1 31 5.8 1100 
936-DHS Silicone | 20 17.5 | 10.5 1.6 450 
0 | Silicone | 20 | 10 6 | 1 280 
1294 | Silicone | 16 |106 | 65 | 10 2900 

Fiberfrax | | 
1299¢ Silicone | 22 1123 76 1 a2 |1900—3000 








B. Electrical Properties of Two Types of Bonded Paper 
























Grade | Grade 
936-B 934-B 
(binder (binder 
Property Test conditions “3 “eo 
Basis weight? - 22 | 56 
Thickness, mils aie, 3 7.5 
Binder, per cent . 10.38 | 6.5 
Dielectric 90F and 90 per 
strength, vpm cent RH 227 |} 185 
Dielectric 
strength, vpm Room conditions 242 176 
Dielectric 
strength, vpm Bone dry 278 | 155 
Volume resistiv- | 
ity, ohm/cm Bone dry ~10"% — 
Volume resistiv- 90 F and 90 per | 
ity, ohm/cm cent RH 7.10! | 1.10” 
Power factor Room conditions 0.05 0.1 
Arc resistance, sec 


Room conditions 2.4 


160 





8Source: Hurlbut Paper Company, South Lee, Mass. These data are 
obtained from a paper by Dr. Hanns F. Arledter, of this company, be- 
fore the Electrochemical Society, April 15, 1953, in New York. (16) 
>Manufacturers’ identification 

©Contains only aluminum-silicate fiber (Fiberfrax) 

@Weight in Ib of 500 sheets 24 in. x 36 in. 

*Test specimen, 10 in. long x 1 in. wide 










understeod that some work is being investigated on glass- 
fiber paper laminates about 5 to 7 mils thick, using DAP 
(diallyl phthalate) resins. Problems to be faced are the 
difficulties in obtaining a good bond. 

Glass-fiber papers containing at least 70 per cent of 
fibers have been produced in England. Laminates with 
phenolic resins have exhibited a cross-breaking strength 
of 15,000 psi in sections of 542-in. specimens. Since the 
British material contains as much as 30 to 40 per cent 
of cellulose material, there is therefore a fairly sharp drop 
in the strength under continuous heat aging at about 
150 C. The British seem to be interested in the melamine- 
resin bonded glass-fiber paper because of the resistance 
to tracking and because they feel that this would be 
cheaper than the melamine-bonded glass-fabric lamin- 
ate. (17). 

Glass-paper-reinforced Teflon films are being developed 
by the American Machine and Foundry Company have 
received wide comment, although as of this writing, the 
company itself has abstained from making any official 
announcement. It is understood that such film, consisting 
of 8 per cent glass paper and 92 per cent Teflon, tested 
at 1 megacycle, show a dielectric constant of 1.9 to 2.0, 
a power factor of 0.04 per cent, volume resistivity of 10% 
ohm-cm, and a dielectric strength of 820 vpm in a 
0.0015 in. section and 1170 vpm in 0.003 in. Tensile 
strength is 3500 psi; softening point is 900 F, water 
absorption is nil. These films when used for wire or 
cable insulation. may show lower build-up and higher 
thermal resistance than glass-yarn or glass-cloth products 
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now used. Cold flow characteristics are said to be better 
than with straight Teflon film. Indicated initial produc- 
tion is for continuous length film, 4-in. wide, 0.75 and 
1 mil thick. 

Composites with other inorganic materials are a_ pos- 
sibility. A combination of silicone-impregnated glass-fiber 
paper with mica paper is being studied for possible use 
in small motors and specialty transformers. Maximum 
physical strength would be one objective. 

Are costs of glass-fiber paper—now high—on the way 
down? The answer is, yes. The basic materials—submicron 
fibers—have dropped drastically since 1951. And _ large- 
volume economies through anticipated big sales in non- 
electrical applications such as chemical filters may also 
reduce costs of paper for electrical insulation. 

Current objectives in glass-fiber paper development are 
these: (1) Improved absorption properties for better resin 
impregnation and greater strength in the machine direc- 
tion. (2) Lower densities. (3) Uniform performance over 
a wide temperature range. (4) Mill runs of 1.5-mil thick- 
nesses in rolls 8% in. to 9 in. wide. (5) Pilot plant runs 
of thicknesses as low as 0.7 mil and 0.5 mil. A significant 
improvement in the tensile strength has already been 
achieved. 

Quartz (Silica) Fiber Paper. [nsulating paper 
made from submicron quartz fiber containing about 98 
per cent pure silica can withstand temperatures up to 
670 C without distortion. Has low loss at high frequencies 
and shows practically no deterioration when exposed to 
high-energy radiation. This offers applications in compo- 
nents for nuclear instruments and in various highly classi- 
fied atomic ordnance and missiles. Quartz paper is boron 
free and so allows free passage to neutrons. Extremely 
low mechanical strength, however, is a problem; it is 
difficult to manufacture. 

Quartz-fiber paper should be particularly useful for 
electronic applications since it has a much lower loss 
factor than glass-fiber paper. It is therefore being investi- 
gated for transformer interlaver insulation for some spe- 
cialized applications for military use where very high 
temperatures exist. Electrical properties have been investi- 
gated and reported by the Naval Research Laboratory. 
(18) This report concludes that machine-made hydrous 
silica paper impregnated carefully with electrical-grade 
varnish produces good mechanical strength and acceptable 
energy-loss characteristics. The anhydrous paper is su- 
perior to the hydrous by a factor of ten in regard to 
electrical losses and has an “extraordinarily” low dielectric 
constant; but tensile strength and density are lower. 

Ceramic-Fiber Paper. Experimental electrically in- 
sulating papers made from aluminum silicate fibers have 
already been described in this publication (19), based on 
work done at the Naval Research Laboratory. The ceramic 
fibers have been developed commercially by the Carbo- 
rundum Company as “Fiberfrax” with the first large-scale 
use indicated as a refractory insulation. But for electrical 
insulating purposes, a good deal of investigation. still 
has to be done. 

At least one source consulted indicated that of all the 
inorganic papers now being developed the ceramic-fiber 
paper seems to excite the most interest, primarily because 
it offers the best combination of electrical and other prop- 
erties. Much work is being done on beater admixtures. 
It is understood that an improved product in thicknesses 
down to 4 mils is already being made on a pilot-plant 
basis. A mixture of 90 to 99 per cent Fiberfrax and the 
remainder of Pyrex or glass fiber seems to produce very 
good electrical properties. As with the quartz-fiber paper, 
the ceramic-fiber material also has possibilities for use 
in nucleonic instruments, since it is resistant to high- 
energy radiation. 
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Table XII—Dielectric Strength of 
Experimental Flexible Glass-Fiber 
Paper Laminates Treated with 
Silicone Resin® 


Days aged 


Lot Ratio> Thickness | at 275 C Condition 
| 
: —| 
re | 
I | 0.28 12 Holds 530 vpm 
2 15 0.28 8 Holds 530 vpm 
3 3. > (28 6 Failed at 310 to 
100 vpm 
®Source Westinghouse Electric Corporation, Insulation Department. ft 
Silicone resin is Dow Corning’s D-C 2105. 
"Ratio of treated weight to untreated weight of laminate. 


—_ CO 


Asbestos Paper. Asbestos as basic insulating materia 
is, of course, not new. In the past number of years, how. 
ever, developments have been made on an extensive scale 
in so-called nonmagnetic asbestos papers, principally the 
Johns-Manville Quinterra, and the Novabestos materiak 
developed by Raybestos-Manhattan Asbestos Textile Dj. 
vision. 

From the standpoint of this discussion perhaps the mos 
significant application of these very pure asbestos paper 
lies in their adaptability to composite structure with other 
materials such as Mylar, glass-cloth and to impregnatios 
with various resins including the silicones. Some of thes 
composites have been noted in other sections of | this 
article, also in Table I. Complete descriptions of these 
asbestos-paper materials and their composites are available 
in the technical literature published by their manufacturers 

Bentonite Dielectric Sheet. An organic-inorgani 
material, derived from bentonite clay, and suitably im- 
pregnated, has been under development for some time 
by the Aircraft-Marine Products Inc., Chemicals and Di- 
electrics Division. The material, known as Amplifilm, is 
chemically similar to mica and could be classified as a 
mica substitute. 

It is available in sheets of 1.0 mil, standard, and 0.5 
to 20 mils special. A very high dielectric strength—5000 
vpm on 1.0 mil samples, and high thermal stability over 

-60 C to 200 C are featured. The material has been 
used by AMP for its own line of Capitron high-voltage 
capacitors, 

Nylon Sheet. This material has been used _ in slot 
liners, interphase insulation, and formed wedges in fhp 
motors, but it is believed that this use has been super- 
seded by Mylar. Ordinarily a plastics film would be 
objettionable in this tvpe of application owing to a low 
tear resistance, but both nylon and Mylar have excellent 
tear strength. 

The Plastix Process Company has been producing nylon 
film for about a year in thicknesses ranging from 0.00] 
in. up to 0.040 in., in widths up to 5 in. These can be 
slit te any width from *42 in. and up. Some thinner films 
have also been made. Applications in the electrical insula- 
tion field have been noted, but the volume is at present 
not too substantial. Properties generally reflect those of 
the nylon molding resins from which the films are proc- 
essed; particularly high tensile strengths, flexibility, abra- 
sion resistance, and solvent resistance. 

The Polymer Corporation of Pennsylvania produces 
nylon film, also nylon in special strip form which is par- 
ticularly adaptable for deep-drawing applications such as 
insulating shells and coil forms. 

One equipment manufacturer reports that nylon is 
used as an end lamination and for winding insulators. 
Processing temperatures have to be controlled since nylon 
has a tendency to embrittle at temperatures above 275 F. 

Unsupported nylon tape has been used by one com- 
pany in a special application for television yoke coils. 
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The tape is used here to keep TV yoke coils together. 
Conventional cotton tape previously used was too bulky; 
when impregnated it became stiff and broke at sharp 
turns. Nylon tape provided advantages of strength, ade- 
quate flexibility and resistance to organic solvents. Com- 
mercial nylon film made at present is either extruded 
or cast. 

Acetates. In many applications acetate film will now 
have to fight a battle against being replaced by Mylar. 
Composite constructions of Mylar and acetate are indi- 
cated for slot insulation. Acetate film with silicone impreg 
nation has been used for some applications at tempera- 
tures up to 115 C., 

Work on cross-linked acetate film for capacitor use has 
been carried on by Sprague Electric Company on a 
Signal Corps contract. The acetate is cross linked with a 
diisocyanate. No fully conclusive results have been re- 
leased ax vet, but tests have indicated that the cross- 
linked cellulosic acetate has a potential area of usefulness 
particularly at the temperature range of 100 C to 150 C. 

The Eastman Kodak Company has a cast triacetate 
sheet in commercial production which when compared 
with a straight acetate sheet is said to offer the advantages 
of (1) much higher heat resistance; (2) lower moisture 
absorption with correspondingly improved dimensional 
stability; (3) low shrinkage upon aging; and (4) some- 
what higher tensile strength. 

Cellulose triacetate is being used as a core and layer 
insulation in transformers and solenoids and to some ex- 
tent as primary insulation on wire and cable. It is under 
stood that there has been a specially designed application 
in X-ray transformers, but specific data cannot be re- 
leased. Interest in cellulose triacetate has been much 
stronger in Europe than it has been in this country. During 
World War II considerable use was made in Germany to 
replace mica, and the interest has apparently continued 
both on the Continent and in England. 

European experience shows a diversity of opinion. 
Some claim successful operation at Class B limits, others 
do not advocate going beyond Class A, and some set 
even lower limits. But Class A seems to be entirely with- 
out risk. This reflects also USA usage. 

Unplasticized triacetate film is recommended for the 
best results since plasticized materials tend to shrink and 
embrittle at higher temperatures, say 130 C. 

Polystyrene. Although polystyrene film is not a new 
development, there is an increasing field for the flexible, 
oriented Styroflex films, originally developed in Europe, 
and now being made in this country by the Natvar Cor- 
poration. By being oriented in two directions during 
extrusion they attain a degree of flexibility much superior 
to that shown by films made by extrusion and casting. 

Current big application is in the coaxial cable made 
by the Phelps-Dodge Copper Products Corp. Other uses 
are seen, particularly in capacitors, for wound units with 
very low loss factors. On a 1-mil film, Styroflex exhibits a 
loss factor at 1 me of 0.0006 to 0.0008. Dielectric con- 
stant is 2.5. Volume resistivity is 1.6 x 10! ohm-cm. 
Shrinkage at 70 C for 1 hr is 1 per cent. Tensile strength 
is 9950 psi average. 

Future expansion of atomic energy, particularly the 
civilian-use aspects, should also increase the need for many 
different types. of instruments that require high-quality 
film-type capacitors. In this type of application few, if 
any, materials would exceed the ability of polystyrene to 
provide a thin pure film of outstanding dielectric prop- 
erties, 

Polyvinyl Chloride Tape. Work on high-tempera- 
ture PVC tapes should be noted. Minnesota Mining is 
working on a developmental material to operate at 125 
C without deterioration and with no corrosive effects on 
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Table XIiI—Summary of Properties 
of High-Temperature Vinyl Film* 
1. Tensile at break, 30 Ib per in. 
2. Ultimate elongation, 250 per cent 
3. Self-fusing at 135 C 
. Dielectric strength, 14 kv for 10-mil film 
5. Wet dielectric strength, 14 kv for 10-mil film 
Volume resistivity, 2 x 10'* ohm-cm 
Power factor, 7 per cent at 105 C 
Dielectric constant, 7.1 at 105 C 
Loss in weight, <0.5 per cent in activated charcoal after 
4 days at 220 F 
Retention of physical and electrical properties at elevated 
temperatures, excellent 
Has withstood 6 months at 135 C in contact with copper 
without evidence of corrosion 
Passes 105 C UL test without difficulty 


» 
» 
» 
1 
a 
. 
8 
9 


*Developmental data from Minnesota Mining & Manufacturing Companv. 
It is emphasized that these data apply to laboratory film only. It has 
not been possible as vet to make film of this tvpe on a production basis 


copper. Some experimental data are given in Table XIII. 
Preliminary work is on film; pressure-sensitive adhesive 
tape will probably be made later. Of course, the use of 
PVC tapes at higher temperatures than 105 C is contro- 
versial. Although PVC films and tapes have many legiti- 
mate applications in design and fabrication, a number 
of design engineers definitely challenge their use for 
permanent insulations for operation at temperatures higher 
than 105 C. On the other hand the data in Table XIII 
indicate that the new film has been run at 135 C for six 
months and no deterioration or corrosive effects have 
been noted. Apparently the problem of hvdrogen chlo- 
ride release has been solved by some chemical means. 

It seems fair to conclude that another six months or 
so should establish whether PVC films and tapes superior 
in high-temperature resistance can be produced and are 
able to stand up to rigid tests. Meanwhile, Minnesota 
Mining wants to make two points abundantly clear: (1) 
The data in Table XIII or otherwise given here were 
quite realistic only in respect to laboratory film. (2) The 
company has not been satisfied so far with its ability to 
make any lots on production equipment with equal 
properties. 

Saran (Vinylidene Chloride). This, of course, is 
not a new material, but its use as an insulating film is 
somewhat novel. One company is using Saran film for 
insulation in TV vokes between the vertical and horizontal 
coils. Dow Chemical’s S-1517 has been selected because it 
offers very good flexibility, good electrical characteristics, 
particularly high dielectric constant, and a good resistance 
to humidity. Poor corona resistance at high frequencies is 
the minus factor. The flexibility has been an important 
factor in its selection. 

Flexible Epoxy Resins. Development of thin flex- 
ible sheets or even films seems good. This may make 
available in these forms the excellent properties of epoxy 
resins that have made them so useful in cast-resin embed- 
ments, laminates, finishes, and adhesives. Several degrees 
of flexibility have been obtained from definite formulations 
of epoxy resins. 

A discussion on epoxy-resin reinforced tapes or lam- 
inates does not quite belong here since this article is 
restricted to unsupported materials, but just to indicate 
the very rapid development of epoxy applications, it 
might be noted briefly that Westinghouse has developed 
a series of epoxy-resin tapes for insulating purposes in 
which they have coated varnished cambric, varnished glass- 
cloth and tapes and varnished glass cloth for mica backing. 
The epoxy tapes are said to be superior in respect to 
power factor, oil resistance, and flexibility in comparison 
with standard materials. 

Also, extremely thin epoxy laminates using glass cloth 
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cyanine on the copper surface. 


Copper phthalocyanine has most attractive properties 
as an insulator. It is stable at extreme temperatures up 
to 300 C. Since a copper atom is a component part of 
the copper phthalocyanine molecule, the film is intimately 
attached to the copper surface. Thin coatings can be made 
with a high breakdown voltage. Phthalocyanines of metals 
other than copper can be prepared; in principle, there- 
fore, it is possible to use these techniques to insulate 


metals other than copper. 


or Orlon as a base have been made by Connecticut Plasti- 
light Corp. in thicknesses from 0.003 to 0.05 in. for the 
glass base and from 0.012 up to %e in. for the Orlon. 
Printed-circuit applications are among the interesting ones. 

Organo-Metal Films. Highly experimental work on 
polymeric copper phthalocyanine is being carried on 
under Signal Corps contracts. A heterogeneous reaction 
between phthalonitrile vapor and a solid copper con- 
ductor forms a thin insulating film of copper phthalo- 
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The apparent major limitations to copper phthalocyanine 
insulation are its mechanical properties. 


In the context of the contemporary approach to insula- 
there is no 
classes of materials. (20) The concepts of the indivisibility 
of materials and of the materials systems apply not only 
to electrical insulation but to all of the materials in any 


distinction between various 


As already noted in the introductory paragraphs of this 
article, space limitations make it impossible to extend 
this discussion beyond the limits already set, that is, film 
and tape, paper, and composites. The design engineer 
must remain aware, however, of the fact that the mate- 
rials discussed here are complemented by many other 
materials in the same nonrigid classification. O00 
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Solderless Electronic Assembly With 


Cellular Units 


Technique is based on small, triple-contact molded cells containing 


a maximum of two circuit elements pressed against a printed- 


circuit base by means of springs that are tube-socket extensions. 


P. J. Selgin 
Chief, Engineering Electronics Section 


Electronics Division, National Bureau of Standards 


PRINTED ciRCcUITs Obtained by etching patterns on 
copper-clad plastics have come into fairly general use 
as a replacement for wiring. The insertion of com- 
ponents and tubes onto the printed sheets is a prob- 
lem for which several solutions have been offered, 
but the diversity of these solutions and their inability 
to gain widespread acceptance indicates that the op- 
timum answer has yet to be found. 

The “cellular structure” system proposed here at- 
tempts to solve the problem by pressing circuit ele- 
ments in the form of molded “cells” onto the printed 
pattern, without solder, by means of springs that are 
integral with the tube socket contacts. In this manner, 
added complication is avoided and labor costs are 
drastically reduced. Moreover, assemblies of arbitrary 
size can be removed by simply loosening the screws 
that hold the component cells pressed between the 
spring assembly and the printed-circuit matrix. Each 
cell contains a maximum of two circuit elements and 
connects to the tube and printed pattern through three 
terminals at which positive pressure is exerted. In- 
dividual molded cells are about % in. high by % in. 
wide by 1 in. thick. . 


The “Three-Point” Principle. With a few exceptions, 
any circuit that involves tubes, shows a maximum of 
two distinct and irreducible current paths branching 
off from each tube electrode. Distinct paths have to 
be provided for a-c and d-c components of current. 
or, when tuned circuits are involved, a capacitor and 
a coil converge on the tube terminal. If there is any 
additional branching off this is seldom required to be 
at the tube pin. Such general statements as this can- 
not be logically proved but examples will show that 


SEPTEMBER 1953 


the principle holds in a few common types and the 
reader is invited to try it out on other configurations. 

If this principle is accepted, we may associate not 
more than a pair of circuit elements to each tube pin 
and aggregate such pairs into units, or cells, having 
a maximum of three terminals. (The exception can 
be taken care of by providing a “spare” cell not con- 
nected to the tube pins.) This is fortunate, because 
positive pressure can be maintained at three points 
(including the spring contact point), and not more 
than three points, by a single spring. (This rule does 
not apply to springs which apply pressure to several 
contacts in series through intermediate members. ) 
Fig. 1 shows the manner in which two typical ampli- 
fiers circuits break down into cells of this type. 

These circuits include a high number of com- 
ponents (8 and 9 per tube, respectively) but as a 
rule a large complement of parts will not be required. 
All components except the plate-supply filter capac- 
itor, and in one case the filter resistor, are included 
in the cellular arrangement. The remaining compo- 
nents, as well as large by-pass capacitors and iron- 
core transformers, are soldered to the etched chassis 
in the conventional manner. 


Geometry of Cellular Arrangement. Fig. 2 shows 
sideview and cross-section of the cellular structure 
associated with a 7-pin miniature tube. The space for 
the component cells is shown empty, for clarity. The 
cross-sectional view shows one cell in the process of 
being inserted. 

Fig. 3 shows an experimental 9-tube circuit carried 
out in cellular form. Knobs are used here for extract- 
ing the cells conveniently (see close-up illustration ). 
In actual production equipment, the knobs could be 
omitted since removal of single cells without prior 
removal of the two-tube cellular assemblies is, as a 
rule, not foreseen. 
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TUNED AMPLIFIER 


oS -+ —-— Spring contacts 





R-C COUPLED AMPLIFIER 


FIG. 1—Typical amplifier circuits showing how they can be broken down 
into 3-terminal “cells” containing a maximum of two circuit elements. 


The Spring Block. Heart of the cellular construc- 
tion, and virtually the only piece of hardware required 
is the “spring block.” Actually, this is an unusually 
simple tube socket, made out of a single metal insert 
molded in plastic and separated after molding into a 
number of electrically distinct pieces by the removal 
of two connecting tabs. 

Spring blocks made at the National Bureau of 
Standards were not molded because the number pro- 
duced did not justify the cost of a molding die. They 
were cast in epoxy resin at room temperature, the 
baseplate being cast separately and joined to two 
halves of the spring and top plate with additional 
epoxy resin. Fig. 4 shows the baseplate, springs and 
top-plate before assembly into a single block. The 
springs were etched photographically out of beryllium 
copper, 0.010 in. thick, and subsequently formed and 
tempered. Fig. 5 is the spring pattern before cutting 
into halves and forming. 

The spider-like pattern of the spring provides an 
extra finger, for holding down the “dummy” cell. This 
finger is electrically connected to a heater pin but 
does not connect to the cell electrically. Electrical 
connection to the heater pins is made through screws 
which pass through the two holes in the spring; the 
screw-head is tightened against the spring, and the 
nut tightens on the etched pattern on the reverse side 
of the printed circuit chassis (see Fig. 2). 
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Spring tabs that contact the tube pins exert a pres- 
sure strong enough to bend the pins if these are not 
supported by a central cylindrical projection of the 
plastics baseplate. As it is, the pins are securely held 
between this projection and the tabs, and excellent 
contact is assured. Careful forming of these tabs is 
necessary to avoid a wedging action which can be so 
strong as to prevent removal of the tube. 

Connecting tabs removed after assembly are clearly 
shown in Fig. 5. Their function is to permit the han- 
dling of the spring as a whole instead of requiring 
separate handling of many pieces. This is an advan- 
tage in the production of large numbers of parts by 
automatic machinery. In production, the spring would 
be punched out in a continuous ribbon, formed and 
cut by automatic machinery. 

The spring fingers which hold down the cells ( Figs. 
2 and 4) are really a continuation of the socket 
spring contacts, thereby eliminating the need for extra 
springs and effecting a considerable saving in mate- 
rials and labor. These spring fingers exert quite a 
strong pressure on the cells because they form an arc 
supported at the two ends and compressed at the 
center. 

Two-directional ribs are provided in the lower sur- 
face of the spring block. Transversal ribbing serves as 
a guide for the spring fingers, and the longitudinal 
rib down the middle acts as a backstop for the cells 
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to prevent their being pushed right through. There is 
no separation between adjacent cells, since these 
occupy all the space and cannot move out of place. 


The Two-Tube Replaceable Assembly. A compact 
two-tube assembly, with 12 cells, holding a maximum 
of 24 components, has been selected as the optimum 
“building brick.” Exclusive of tubes, dimensions are 
approximately 24 in. x 1 in. x 1%, in. This assembly 
serves as a replaceable element. Discarded units can 
be reconditioned by replacing faulty cells. 

A particularly important advantage of the system is 
that these replaceable units are small and manage- 
able, inexpensive, easy to store and to handle. If con- 
ventional plug-in assemblies were made that small, 
the plugs would add considerably to the cost and 
space required, since there would be a plug for every 
two tubes. For this reason plug-in assemblies seldom 
have less than four tubes, and even then the plug 
problem is serious. 

With the cellular system no plugs are required to 
connect the replaceable assemblies to the etched pat- 
tern. The assemblies are screwed on to the chassis 
and positive contact pressure is maintained by the 
spring fingers at all times. A double saving thus ac- 
crues: (1) Elimination of assembly labor (soldering): 
and (2) elimination of multiple plugs or connectors. 
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_----Jop plote---- 


------ Spring tingers --- 


FIG. 2—Side 


and cross-section of 


view 


a cellular structure 
for a 7-pin 
ture tube. Cross-sec- 
tion shows one cell 


minia- 






being inserted. 


FIG. 


cellular 


3—A 9-tube experimental unit utilizing the 
assembly technique. Close-up shows details 
of the three-terminal molded cells, each containing 
one or two components, and fitted into 2-tube build- 
ing blocks. Spring connected to a tube pin presses 
against top terminal of each cell and presses bottom 
terminals against circuit etched pattern. Each block 
contains 12 cells, 6 on each side. No soldering is re- 
quired. One cell (arrow) is shown being removed. 
Cell dimensions, % x % x 4 in.; two-tube block 
(exclusive of tubes), 244 x 1 x 1-3/16 in. 


The Component Cell. Only a small number of cells: 
were produced for the experimental assemblies made 
at the National Bureau of Standards, and these were 
cast at room temperature using epoxy resin (the: 
casting was done by Davies Laboratories, Vavendel 
Md.). For large-quantity production, the same mold- 
ing process could be used which serves now for the 
commercial fabrication of resistors and capacitors 
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embedded in phenolic. The only differences would be 
the shape of the mold (a rectangular prism) and the 
fact that two components may be included in a sin- 
gle mold. The components would be spotwelded to- 
gether and to the terminal tabs before molding. 


Mechanical and Thermal Considerations. The build- 
ing block consisting of the cells and spring block asso- 
ciated with two sockets is an extremely rugged unit. 
There is nothing to vibrate and shake loose once the 
block is secured to the chassis. Owing to absence of 
air spaces within the block, it will tend to maintain a 
uniform temperature, heat being transferred conduc- 
tively for cells having the largest dissipation. Close- 
fitting tube shields remove the heat from tubes, and 
radiate it to the outside walls. Metallic connections 
between the shields and the metal case surrounding 
the equipment may be used to help cool the tubes. 


Waterproofing. Various methods are available for 
making the cellular assembly entirely waterproof. The 
sides of the block may be covered with adhesive tape 
or the assembly may be treated with a protective 
coating such as currently used in the waterproofing 
of transformers. Such a treatment will seal the con- 
tacts permanently and prevent their oxidation or dete- 
rioration. Contact areas should be greased prior to 
insertion of the cells. 


Trouble-Shooting and Maintenance. The cellular as- 
sembly has been designed so as to facilitate the loca- 
tion of faults and servicing in general, whether or not 
it is found convenient to replace two-tube assemblies 
instead of repairing them in place. Each cell bears 
a symbol corresponding to symbols on the schematic 
diagram, so that its function can be identified quickly. 
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FIG. 4 (Left)—Baseplate, spring and top- 
plate of “spring block” prior to assembly 





FIG. 5 (Above)—Etched_ beryllium-copper 


spring pattern prior to cutting and forming. 


An additional location diagram shows the position of 
each cell in the assembly. 

Each tube pin can be contacted for voltage or im- 
pedance tests through the exposed portion of the 
spring without removing the tube, and without the 
difficulty of reaching inaccessible points hidden be- 
hind a network of parts. 

For certain applications it is a distinct advaantage 
to be able to remove components without disconnect: 
ing soldered joints. The cellular construction permits 
this. For development work, hollow cells suitable for 
the insertion of standard parts can be provided. Quick 
removal of the cells should speed up trial and error 
work, and avoid the inevitable deterioration of de- 
velopmental chassis due to frequent application ol 
the soldering iron. ooo 
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Strength of Copper at 


Elevated ‘Temperatures 


Summary of results obtained from a 10-year laboratory investigation 


of tensile creep properties of nine types of copper and copper alloys: 


creep rates measured on rods held at temperatures from 300 to 500 F 


H. L. Burghoff. Research Metallurgist 
CuHAse Brass & Copper Co.. Ixe.. Waterbury 


BECAUSE EXISTING INFORMATION was incomplete and 
in need of revision, a continuing series of creep tests 
was initiated a little over 10 years ago on several 
varieties of copper and copper alloys. Major purpose 
was to evaluate these alloys for service at tempera- 
tures in the range of 300 to 500 F where conditions of 
stress and heat tend to produce changes in structure 
and physical properties. 

Creep data should be based on steady deformation 
under conditions of equilibrium, but these conditions 
are seldom reached in tests that run for periods less 
than 2000 hr. The steady creep rate in coppers that 
are stressed within useful limits does not take place in 
that time, and many individual specimens had to be 
kept under test for 6000 hr or more. There is no wholly 
satisfactory method of accelerating creep tests through 
the application of mathematical analysis to experi- 
mental data. 

Creep tests reported here were conducted at 300, 
400 and 500 F through the use of stressed rod speci- 
mens mounted vertically in forced-convection electric 
furnaces. The specimens were approximately ™% in. 
diameter and temperature variations were held within 
2 F by means of automatic controls. Originally an 
optical system was used to measure creep by sighting 
with a cathetometer on reference blocks that were at- 
tached the each specimen. This procedure was re- 
placed by a dial gage attached to each specimen in a 
multi-specimen furnace. As shown in the illustration, 
the dial gages are located outside the furnace where 
they are attached to the indicator body and a refer- 
ence point on the test specimen by means of cupro- 
nickel extension rods. A second cupro-nickel rod_ is 
attached to the indicator plunger and a second refer- 
ence point on the specimen. Extension of the 10-in. 
reference length may therefore be read directly from 
the dial gage. 

Compositions and physical properties of materials 
used in creep tests are given in Table I, and electrical 
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Creep testing setup used to measure creep strength 


values reported here. Furnace holds 32 specimens; 
gravity load is applied and selected temperature held 
within 2 F; dial gages measure extension and creep 
with load for test periods of 6000 hr. Specimens are 
14 in. diam rods 4 ft long, with creep measured over 
a central 10-in. gage length. 


and thermal conductivities in Table II. Results of 
creep tests, including rates shown in the latter part of 
tests running from 5000 to 6000 hr, are given in 
Table III. Values shown generally represent creep 
which was increasing at a decreasing rate at the end 
of tests, although a steady rate of creep was obtained 
in a few cases. 


Changes in Microstructure. Initial tensile strength 
and elongation values of several types of copper in 
the annealed condition are similar but their grain sizes 
differ. The same applies to hard-drawn tempers except 
for arsenical copper in which tensile strength exceeds 
other hard-drawn coppers by about 10 per cent. 

Effect of exposure on the microstructure and tensile 
properties of coppers is an important consideration in 
connection with their creep properties. Annealed 
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Table I—Composition and Room-Temperature 


Properties of Specimens 


(All specimens cold worked 84 per cent) 


Yield 
strength. Ten- Klonga- 
psi, 0.5 sile, tion, % 
Material Composition % elong psi in 2 in. 
Electrolytic 99 96 Cu 50,000 55,400 11.0 
copper 
Oxygen-free 99 98 Cu 19.500 54,500 9 0 
copper 
Deoxidized 99 95 Cu 11.300 29 () 
copper 
Arsenical 99 60 Cu 55,500 60,900 11.0 
copper 0.32 As 
Phosphor 91.16 Cu 77.500 114,000 3.5 
bronze 5.56 Sn 
0.24 P 
Phosnic 98.57 Cu 80,000 100,000 5.5 
bronze 1.15 Ni 
0.23 P 
Telnic bronze 98.09 Cu 61,900 20.0 
1.11 Ni 
0.51 Te 
0.28 P 
Silver- bearing 99 96 Cu 51,100 59 300 8.5 
copper .04 Ag 
Cadmium-bearing 99.99 Cu 52,000 57,300 7.5 
copper 0] Cd 
Tellurium 99 50 Cu 50,000 54,000 9 0 
copper 0.50 Te 





specimens that were run both stressed and unstressed 
at the same temperatures showed no change in tensile 
properties due to prolonged exposures. 

Hard-drawn electrolytic copper half recrystallized 
during tests at 300 F and completely recrystallized at 
400 F soon after creep loads were applied. Hard- 
drawn oxygen-free copper behaves about the same as 
electrolytic copper with respect to recrystallization 
and softening. Hard-drawn arsenical copper is much 
more stable since no softening or apparent change in 
its microstructure takes place at 300 F. At 400 F 
arsenical copper softens slightly but there is no 
evidence of recrystallization even after long exposure. 
At 500 F it becomes completely recrystallized after a 
sufficiently long period of time. Hard-drawn deox- 
idized copper is between arsenical copper and elec- 
trolytic and oxygen-free coppers with respect to re- 
crystallization and softening properties. 


Deoxidized Copper. Stretching annealed, deox- 
idized copper 6 per cent will produce some increase 
in its tensile strength, but tensile properties and micro- 
structure were unaffected by 1 per cent stretch. Metal 
stretched 6 per cent retained tensile strength at 300 F. 
with slight softening at 400 F which increased at 500 
F. Microstructure of these specimens appeared to be 
unchanged after exposures at 300 and 400 F but re- 
crystallization took place at 500 F, the grain size in 
recrystallized areas being about 0.100 mm. The 
greater part of the metal did not recrystallize but 
rather maintained its fine grain structure. Lacking 
visible recrystallization, the softening effect at 400 F 
may be caused by recovery while at 500 F softening is 
produced by recovery and _ recrystallization. Hard- 
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drawn electrolytic copper appears to be definitely | 


more resistant to creep than annealed material when 
stressed at 300 F, but at 400 deg there is little differ- 
ence because of complete recrystallization and soften- 
ing of hard-drawn material at this temperature. 


Oxygen Free Copper. Stress creep rates for oxygen- 
free copper are similar to those for electrolytic copper 
and are generally dependent on composition. In cop- 
pers which have very nearly the same composition, 
purity is important. Annealed electrolytic and oxygen- 
free coppers have electrical conductivities of 101.0 
and 101.4 per cent IACS, respectively. For this con- 
ductivity impurities in oxygen-free copper must be 
exceedingly low, and since they are present in small 
quantities the impurities do not appreciably affect 
creep characteristics. 

Electrolytic copper contains about 0.04 per cent 
oxygen in the form of cuprous oxide. The copper 
matrix, which makes up the mass of this metal, must 
have about the same composition as oxygen-free cop- 
per because of their almost identical conductivities. 

Arsenical copper provides superior creep resistance 
at 300 and 400 F because no recrystallization and very 
little softening takes place at these temperatures. This 
stability is reflected in high creep strength at these 
temperatures. But at 500 F the metal becomes un- 
stable and inferior to the initially annealed temper. 

Of various forms of copper, arsenical copper has the 
greatest creep strength. Next comes deoxidized cop- 
per, folowed by electrolytic copper and oxygen-free 
copper, the latter two having similar creep properties. 
The creep properties of hard-drawn coppers are 
closely associated with their softening characteristics. 


Phosphor Bronze. Annealed phosphor bronze at 
300 F is markedy superior to drawn forms for stresses 
below 15,000 psi but creep rates are very low for both 
tempers. For higher stresses the trend is reversed 
with creep rates exceeding 0.005 per cent per 1000 hr 
The leveling of the stress-creep rate curve for the 
annealed temper, with stresses above 15,000 psi, is 
associated with the yield strength of the material. 

Annealed phosphor bronze at stresses up to 10,000 
psi at 400 F is better than the hard-drawn material. 
At higher stresses the annealed material behaves like 
it does at 300 F. Stressing it near or beyond its yield 
strength results in disproportionately greater creep. 
Hard-drawn phosphor bronze shows no evidence of 
abnormally high creep at 15,000 psi at 300 F. 


Phosnic Bronze. This age-hardenable alloy has 
higher creep resistance at 300, 400 and 500 F than 
any of the other alloys so far discussed. Creep prop- 
erties are increased by cold work after heat treating, 
even for loads at 500 F. But along with the excellent 
creep properties, Phosnic bronze is susceptible to 
intergranular separation at very high stresses. The 
separation deteriorates the alloy with a consequent 
loss of tensile strength and ductility. However, em- 
brittlkement occurs only under severe exposures to 
stress and temperature that are not usually associated 
with normal service. When quenched, aged and drawn 
84 per cent, Phosnic bronze may be stressed at 70,000, 
40,000 and 35,000 psi at 300, 400 and 500 F. The 
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alloy is softened by long exposures at elevated tem- 
peratures. After exposure in creep tests, tensile 
strength was reduced from 30 to 12 per cent. 


Telnic Bronze. This has a composition similar to 
that of Phosnic bronze except for the addition of 
tellurium—to provide good free-machining properties. 
This tellurium-bearing copper is heat treated and 
drawn in a different sequence from that used for 
Phosnic bronze. The reduction is smaller, of the order 
of 30 rather than 84 per cent. It has lower tensile 
properties and less creep resistance than Phosnic 
bronze. Compared with the other copper alloys which 
have been discussed, Telnic bronze has very high 
creep strength—about the same as that of Phosnic 
bronze. The only noticeable difference is apparent at 
500 F where it has greater creep resistance. 

At stresses producing intergranular separation there 
is little difference between two tempers of Telnic 
bronze. When the quenched and aged alloy is exposed 
at 500 F, it shows embrittlement—even when speci- 
mens are not stressed. In the quenched, drawn and 
aged temper exposed at 300 and 400 F, at stresses that 
do not produce intergranular separation and ultimate 
failure. the tensile strength and ductility of either 
temper is not impaired. 


Applications Affected by Creep. In commercial ap- 
plications, the creep rate of coppers is dependent on 
specific use and the length of time under load. The 
problem of creep does not enter into all applications 
but in some it is a more important design factor in 
others. For example, creep is a design consideration 
in large rotating machines where armature bars are 
used instead of windings. Centrifugal forces and re- 
straint against thermal expansion may induce steady 
stresses at levels high enough to result in creep under 
continuous full-load operation. When these machines 
cool during shutdown, contraction of the bars may 
damage insulation at their ends. For such applications 
cadmium-bearing copper and _ silver-bearing copper 
both have good electrical conductivity and a greater 
resistance to creep than electrolytic tough pitch 
copper. 


Creep charaacteristics of conductors used in power 


Table 1—Electrical and Thermal Conductivity 


Thermal 
conduc- 
tivity* 


Klectrical 
conduc- 
Material tivity, % 
Electrolytic copper 101 
Oxygen-free copper 101 
Deoxidized copper 101 
(high conductivity) 
Deoxidized copper 
(low conductivity) 
Arsenical copper 15- 
Phosphor bronze, 5% ‘ 
Phosphor bronze, 8% 
Phosphor bronze, 10% l 
Phosnie bronze 5 
Telnic bronze 50 
Silver-bearing copper 100-101 
Tellurium copper 90 


80-90 


0) 85 


Steneesteeieesesscneeneeansmsemees 


*In Btu /sq ft/ft/hr/deg F at 68 F 
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Table 11]—Creep Properties at 300 F 


(stress, psi, producing designated creep in 1000 hr) 


0.01% 


9 400 
8,300 
10,000 
34,000 
70,000 
52,000 
30,000 
19,000 


Creep rate 0.001% 


0.1% 


9,000 14,700 
12,800 
16,000 


50,000 


Electrolytic copper 
Oxygen-free copper 
26,000 

5,000 
46 ,000 
27 , 000 
21,500 

7,000 


Arsenical copper 
Phosphor bronze 
Phosnic bronze 

59 ,000 
30,000 
26,000 


Telnic bronze* 
Silver-bearing copper 
Cadmium-bearing copper 


*Quenched from 1450 F, drawn 30 per cent and aged 11% hr at 770 F. 


transmission lines have a direct bearing on the eco- 
nomics of line extension and maintenance. Creep 
under heating from the sun and current, determines 
maaximum span lengths and the number of towers. 

In products that require springs with good electrical 
conductivity, materials specified to meet product re- 
quirements should be reviewed carefully from the 
point of view of creep properties to assure maximum 
mechanical performance and good electrical charac- 
teristics. 

Creep properties of material used in many different 
designs of fastening devices are important, too, par- 
ticularly if they should also provide good electrical 
conductivity. OU! 
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Relay 


Standardization 


Summary report on papers presented in June at the symposium 


on Electro-Magnetic Relays at Oklahoma A. and M. College indicates 


agreement of the Armed Services, electronic equipment makers and 


relay manufacturers as to need for standardization of relays 


primarily intended for military electronic application. 


EMPHASIS WAS PLACED on the needs of relays for air- 
craft electronic systems and military communications 
at the “Symposium on Electro-Magnetic Relays,” 
sponsored by Oklahoma A. and M. College at the 
request of the Bureau of Ships. The Navy is spon- 
soring a long-term project here aimed at standard- 
izing relays for military use. Some 100 engineers from 
military research and development establishments, 
electronic equipment makers and relay manufactur- 
ers were in attendance at the meeting which was 
held at Stillwater, Okla., June 29-30. 

The program was arranged by Prof. Charles F. 
Cameron of the School of Electrical Engineering. 
Prof. A. Naeter, head of the school, presided at one 
of the sessions. The other session chairmen included 
Uriah L. Allen, Jr.. Components Parts Sections, Bu- 
reau of Ships; H. L. Huntsinger, R-B-M_ Division, 
Essex Wire Corporation, and Ralph T. Brengle, Potter 
& Brumfield. Dr. C. A. Dunn, Director of Engineer- 
ing Research, Oklahoma A. & M. College, presided 
at a dinner program. 


Standardization Philosophy 


Government standardization philosophy was ana- 
lyzed in a paper prepared by E. F. Seaman, Bureau 
of Ships, Navy. He indicated that there is no fixed 
answer to the question of whether performance-type 
specifications should be employed or rather design 
or formula specifications. He indicated that design 
or prototype specifications are only necessary in the 
case of highly specialized electronic assemblies and 
other devices peculiar to the military. For common 
supply items, the greatest availability from industrial 
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production and the greatest economy is best insured 
by a performance-type specification. 

He defined such a specification as one that accom- 
plishes interchangeability of commercial products. 
This term includes dimensional fit, functional suit- 
ability and a minimum standard of quality. Dimen- 
sional interchangeability means exact dimensions only 
for mounting plans; other dimensions can be in terms 
of overall limits. Adherence to this philosophy per- 
mits a variety of configurations. Functional suitability 
deals only with the characteristics essential to the 
successful operation of the item. Minimum quality 
means that the product is standardized to the point 
where it will operate without fear of failure or exces- 
sive variation of performance characteristics, over the 
period of its expected life. 

In the development of specification test methods. 
care must be taken that only the most commonly used 
tests are specified; otherwise the problem of provid- 
ing adequate test facilities is increased. A certain 
number of tests are or should be common to all com- 
ponents, including relays. In this connection, Mr. 
Seaman referred to MIL Standard 202 which is an 
omnibus specification for the most commonly used 
tests applicable to electronic components, recently 
completed by ASESA. 

The study of relays undertaken by Oklahoma A. 
& M. College consists of the collection of adequate 
data, classification and analysis of the data, and 
finally a planned sequence of standardization actions. 
This means step-by-step progress, periods of educa- 
tion, periods for dual systems, planning for control 
replacement, but in every case the synchronizing of 
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For a larger view, see cover 


Relay reliability is paramount on 





aircraft electronic apparatus like this Collins com- 


munications transceiver. In this application a hermetically sealed relay, at left, is used 


for reversing control of a small 400-cycle motor for remote tuning of the transmitter. 


the technical with the economic interests. Mr. Seaman 
believes that adequate planning will resolve the stand- 
ardization of relays. Even such things as the stand- 
ardization of mounting dimensions takes a long time, 
but with engineers working toward a common goal, 
the objective can ultimately be achieved. 


Military Specifications 


Military specifications are administered by the 
Office of Standardization of the Defense Supply Man- 
agement Agency (DSMA) one of whose _ responsi- 
bilities is to obtain the highest degree of practical 
standardization of all items used by the Armed 
Forces. In discussing this subject, Margaret P. Haskin, 
assistant head of Purchase Specifications and Stand- 
ards Branch, Bureau of Ships, included as goals the 
determination of the least number of types or kinds 
of items, obtainment of the greatest degree of uni- 
formity and interchangeability in components, and 
establishment of standards and specifications to guide 
the purchase of such items. 

Miss Haskin said that as a basic policy no military 
specification is to be considered final or stifling im- 
provement of design. On the other hand, specifications 
cannot go beyond current industrial techniques; but 
it is not the intent to delay issuance of coordinated 
specifications pending the outcome of developmental 
contracts. 

Military specifications are of two types, coordi- 
nated and limited coordination. The former cover 
items of common use by all three military depart- 
ments and are identified by a symbol “MIL” followed 
by the first letter of the generic noun in the title and 
a serial number such as MIL-M-3823 for electrical 
indicating meters. Limited coordination specifications 
are identified by a suffix to the symbol identifying 
the activity issuing the specifications such as (SHIPS ) 
to indicate the Bureau of Ships. Revisions of military 
specifications are indicated by a capital letter follow- 
ing the symbol and preceding any suffix, beginning 
with the letter A. 

Miss Haskin indicated that where qualification test- 
ing is necessary to assure conformance with specifica- 
tion requirements, details of qualification tests are 
given together with the activity responsible for test- 
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ing. Products can be included on Qualified Products 
Lists when: 

(a) Time required for testing after award of con- 
tract would unduly delay delivery of the product; 

(b) Cost of repetitive testing would be excessive; 

(c) Tests would require expensive or complicated 
testing apparatus not commonly available. 

The interest of the government requires assurance 
that the product is satisfactory for its intended use. 
The determination of accepti ibility requires perform- 
ance data to supplement technical requirements con- 
tained in the specifications. 

Federal specifications are used by the military de- 
partments whenever possible. They include materials, 
products or services used by two or more Federal 
agencies at least one of which is civilian. By the use 
of two series of specifications, standé idization of 
materials and items is increased without jeopardiz- 
ing the quality and reliability of special products 
required by the military. Miss Haskin pointed out 
that nationally recognized industry and technical so- 
ciety standards and specifications are used to the 
maximum extent practicable in the development of 
Federal and military specifications. In this way lower 
prices, reduced inventories and savings in time, space 
and labor can be achieved. 

Military Relay Reliability 

In automatic pilotless aircraft a number of impor- 
tant functions are performed by relays, such as the 
control of electric motors and_ solenoid-operated 
valves. Hence great effort is devoted to the selection 
and application of relays and circuits which will give 
the greatest reliability, since failure often results in 
the loss of the aircraft. 

In discussing this subject R. F. Scharmann, U. S. 
Naval Air Development Center, indicated that one 
way of achieving high reliability was by the use of 
redundant-circuit paths in which two or more com- 
ponents performing a given function are placed in 
parallel. Their chief disadvantage in pilotless aircraft 
is the increase in the number of relays and in the size 
and weight of the system. 

An alternate method of improving relay reliability 
would be to give more careful thought toward defin- 
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ing the operating conditions and setting up specifica- 
tions to meet them, as was suggested by Prof. Charles 
F. Cameron in the article “What Makes for Relia- 
bility in Relays?”*® For example, on a relay for oper- 
ating solenoid valves heavy inrush current causes 
severe arcing with resulting pitting of the contacts. 
Use of arc-suppression circuits require additional 
components and space and have been known to cause 
circuit failures due to capacitor failures under peak 
voltages from inductive kicks. 

Readings made on an oscilloscope indicated that 
relay contacts under such conditions open and close 
as many as four times for each application of voltage 
to the coil. The problem of arcing and contact pitting 
was solved by selecting relays in which no contact 
bounce could be detected by the oscilloscope.t It was 
found that small relays underrated for the load de- 
scribed, but which had no contact bounce, neverthe- 
less performed better than the larger relays subject 
to contact bounce. Mr. Scharmann concluded by say- 
ing that reliability of aircraft control systems could be 
improved by setting up definitive specifications for 
contact bounce, followed by the availability of relays 
to meet such a svecification. 


Preferred List of Relays 

Speaking of relay standards, or lack of them, Irving 
S. Mayer, Electronic Components Laboratory, Wright 
Air Development Center, indicated that the Air Force 
alone is procuring over 1200 types of relays, a situa- 
tion he described as intolerable. He proposed several 
ways of reducing the number of types. 

The use of only hermetically sealed units for high- 
altitude operation automatically eliminates such varia- 
bles as open or “dust cover” relays. The problem of 
can size can be handled either by setting up a maxi- 
mum space in the equipment for the largest size relay 
or to establish a standard container and mounting. 

Terminal arrangement can also be standardized. 
For airborne electronics the reliability of hermetically, 
sealed relays warrants soldering in; hence, other ter- 
minal systems such as plug-in or screw are being 
dropped, further diminishing the variables. 

To standardize tvpes of relays, Mr. Mayer presented 
a Preferred List of Relays in three major categories: 
general purpose, sensitive and polarized. The list com- 
mences with the standardization on Form C or DT 
contact only. If a normally open or normally closed 
relay is desired, the DT unit may be utilized by 
merely disregarding the third terminal. 

In Table I listing preferred general-purpose relays, 
only two power supply sources are indicated. This 
could be expanded to include 6 and 12 volts d-c 
and 115 volts 60 cycles for other than airborne appli- 
cations. If odd numbers of poles are needed, the next 
higher number would be used. The three temperature 
ranges are taken from MIL-R-5757, namely, 85 C max 
for present-day systems, 125 C for engine controls, 
and 200 C for miniaturized high-altitude equipment. 

For sensitive relays and for polarized relays, Table 
II. a series of standard pull-in currents and coil re- 
sistances have been utilized. Here only two tempera- 





* Evecrrican Manuracturtnc, Oct. 1952, p. 128. 
+ For a des ription of this test method see “‘How to Use the Oscillos« ope 
1 Design Tool,’ in Exvecrricar Manuracturinc, July 1950, p. 98. 
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ture ranges are chosen pending further developments 
in the high-temperature field. For two-coil polarized 
relays the coils may be externally connected to pro- 
vide differential action or may be used in series or 
parallel. They would be null seeking and latching in 
all sizes. 

Mr. Mayer presented his proposal primarily as a 
philosophy. Many questions remain to be resolved, 
such as standards of coil resistance and sensitivity of 
operation. The equipment designer and manufacturer 
may have to accept certain compromises, as every 
minute detail of performance might not be available. 
Resistors might have to be added to achieve the de- 
sired performance. Some slight compromise in opera- 
tion or efficiency may ensue; however, equipment 
designers are left with less parameters to choose from. 
Signal Corps Test Procedures 

In another aspect of relay reliability A. D. Bedro- 
sian, Signal Corps Engineering Laboratories, de- 
scribed the various tests designed to simulate realistic 
service conditions. Test requirements include the 
generally accepted electrical and physical character- 
istics used to ascertain the adequacy of the basic 
design, environmental tests and ruggedization tests. 

The electrical tests include d-c coil resistance, 
pick-up and drop-out current and voltage, insulation 
resistance, contact resistance, dielectric strength, oper- 
ating speed and life tests. The environmental tests 
include exposure to temperature extremes of —55 C 
to +85 C, salt-spray tests, immersion tests to deter- 
mine water tightness and a moisture-resistance test. 
The latter is a cycle that begins at room temperature 
and runs up to 65 C at a relative humidity of 90-98 
per cent as well as cycling down to —10 C. Only 
carefully designed and adequately sealed relays will 
withstand such rigorous environmental tests. 

The ruggedization tests include vibration and tum- 
bling. In the constant vibration tests relays are sub- 
jected to simple harmonic motion at frequencies from 
55 to 2000 cps, with amplitude varied to maintain 
peak acceleration of 10 g. The relays are also vibrated 
for a period of 5 min at each of the resonant fre- 
quencies observed in the constant vibration tests. 

In the tumbling drum, components mounted on test 
fixtures fall a maximum of 12 in. while the machine is 
being rotated at 5 rpm. These tests are summarized in 
Specification MIL-R-5757B obtainable through the 
Armed Services Electro-Standards Fort 
Monmouth, N. J. 

What Relay Tests Revealed 

Typical relay failures revealed by such testing pro- 
cedures were reviewed in a paper prepared by H. H. 
Hagens, Signal Corps Engineering Laboratories and 
read by Mr. Bedrosian. Deficiencies in the vibration 
tests generally manifest themselves in the form of 
instability of contacts. The most frequent failure is 
the chatter of closed contacts, principally in the de- 
energized condition. The closing of open contacts. 
both in the energized and de-energized conditions 
have also been noted. 

Typical failures noted following the tumbling tests 
are cracked headers on sealed relays and breakage of 
internal wires leading from the contacts to the header. 
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Force Proposed Preferred List of General Purpose Relays for Electronic Use 


led, contact 


Contact Containers 


Form CC. solder 
standardized container size, mounting holes and terminal arrangement. 


terminals, with 


Total 


\ oltage Source Poles current, amp Temp* Mtgs Variables 
27.5 d-c 6-4-2 10, 2,0.5 \-B-( | P27 
115 100 eps 6-4-2 10:2. 0:5 A-B-C | 33§—27 

total types 54 






MIL-R-5757 


Hf other supply sources (ice.. 6, 12 volts dee, 115 volts, 60 evecle 


are added, this is multiplied by a factor of 4 


total 216. 


a 


Pole structure 
Pull-in 


current, ma Pemp Sensitive 





0.5 A-B l | 
1.0 A-B l | 
2 0 A-B 1-2 2 
5.0 A—B 1-2 1-2 
10 A-B 1-2 2-4 
25 A-B 1-2 2-4 


*As per MIL-R-5757 


Any one of the contact pileups may come apart or 
the coil will loosen. Very frequently the mounting 
tabs will break off. 

In the life test the contacts become pitted, contact 
resistance becomes excessive, contacts mate improp- 
erly, or sticking and welding of contacts may develop. 

The moisture resistance test also has often caused 
contact resistance failures and dielectric breakdowns. 
Sealed relays frequently become leaky around the 
header because of small cracks. In fact, the insulation 
resistance of the header is a major problem and many 
failures occur due to poor insulation between the 
pins and the header metal. 

Sensitive relays frequently fail during the high and 
low temperature operating tests, principally at the 
high-temperature phase. So far, only a frosted-type 
glass has satisfactorily passed this test. Rusting of 
pins is another problem. 

Many of the chatter found at 
resonance conditions. Some relay failures have been 
rectified by altering the magnetic path of the struc- 
ture. Use of braided wire eliminates lead breakage. 

Many life failures are attributed to over-rating of 
contacts. A major problem with sealed relays is the 
presence of organic insulating material which may 
volatilize and plate on the contacts at high operating 
temperatures. On sealed relays, contact resistance fail- 
ures can sometimes be attributed to factors outside 
the contacts themselves. Small lead-in wires, high- 
resistance springs and poor solder connections can 
add a lot to series resistance. 


failures can be 


Compilation of Relay Data 


Specification data and information on component 
performance under various conditions are being coded 
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(ieneral: Hermetically sealed, contact Form C, contact current 2 amp max: 
terminals. with standardized container size. mountings, and terminal arrangement. 


Polarized 


Table Il—Air Force Proposed Preferred List of Sensitive and Polarized Relays 





solder 


‘Total variables 
No of 


windings 


Container 


and mtg. Polar. 


sens. 


Z | Z 1 
2 ] 2 t 
2 ] 1 8 
2 1 | 8 
2 ] 1 $ 
2 ] 1 8 

Total 

types 20 10 


and stored on IBM punch cards at Battelle Memorial 
Institute, Columbus, Ohio. Known as the Electronic 
Components Information Center (ECIC), this mecha- 
nized information system was developed under an 
Air Force contract. H. B. Thompson of Battelle in- 
dicated that any manufacturer, laboratory or user 
may supply ECIC with data concerning component 
performance. The designer of electronic equipment 
may submit the specifications his equipment must 
meet. By machine sorting, the information about ac- 
ceptable components can be sent to the questioner 
immediately. 

Relay information to be placed on the IBM cards 
includes physical characteristics, enclosure, environ- 
mental conditions, electrical ratings, and mechanical 
factors. Data as to life expectancy is included in a 
special section. The ECIC staff is anxious to receive 
all available data on relays. Resistor information will 
also be welcomed. Plans call for full-scale operation 
of the facility in 1954. 


Value of Relay Standards to User 

Expanding varieties of relays are causing difficulties 
for the electronic equipment manufacturer. T. J. 
Buroojy, Radio Corporation of America, asked for 
adequate standards that would include nomenclature, 
limits of operation such as efficiency and losses; also 
dimensions and types of terminals. 

A survey recently conducted among RCA design 
engineers revealed that the majority of both d-c and 
a-c relays have contact arrangements that may be 
accommodated by 4PDT contacts, and have rated con- 
tact current capacities between 10 ma and 5 amp. 
Most of the d-c relays operate between 18 and 22 
volts, and the a-c relays at 110 volts, 60 cycles. If 
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Table 11l—Analysis of 56 Type 
Test Reports on Relays 


Percentage of 
Type of test total failures 
Vibration Test 
Life test 
Humidity test 
Voltage breakdown 
Pull-in voltage or current 
Salt spray test 
Coil resistance 
Miscellaneous 


— yw 


we e}oeleI DS 


a 


Source: Collins Radio Company 


specific types of relays could be standardized to cover 
the above ranges, the demand for special-type relays 
would be reduced to a minimum. 

None the less, Mr. Buroojy indicated that it would 
not be feasible to expect one set of relay contacts to 
be capable of carrying currents between 10 ma and 
2 amp. He suggested making one set of standard 
relay contacts capable of operation between 10 ma 
and 100 ma, another between 100 ma and '2 amp and 
a third between '2 and 5 amp. 

In discussing the use of solder terminals, preferred 
for reliability as against the plug-in type, the speaker 
suggested the alternate use of taper connectors em- 
ploying the wedging principle to assure good contact 
and fast disconnect.* These connectors can only be 
used on open relays. Solder-type terminals with 
mounting screws are more advantageous in meeting 
military shock and vibration tests. 

Another Radio Viewpoint 

Lack of interchangeability in relays also was cited 
as a major disadvantage by V. R. Hudek, Collins 
Radio Company. Oftentimes equipment has to be re- 
designed because of the non-availability of a relay 
included in the prototype design. Collins Radio is 
most concerned over the lack of standardization with 
respect to header connections, physical size and 
mounting dimensions. There is standardization with 
respect to the medium-sized hermetically sealed type, 
and also in Specification MIL-R-5757A relay. But Mr. 
Hudek said that these standards are insufficient in 
view of the present miniaturization trends. 

He also cited reliability as the paramount considera- 
tion. Mr. Hudek indicated that his company found it 
necessary to establish extraordinary close quality con- 
trol sample testing to insure a respectable quality level 
for relays. Tests include 100 per cent check for pull-in 
voltage and sampling checks which include almost a 


* See “Taper Connectors.” in Evecrrica MANUFACTURING, August 1953, p. 143 


Table IV—Analysis of Operating Failures 
on Aircraft Radio Components 


No. of failures 


Component Per cent of total 


Tubes 03 


——_J Sf 


Relays 
Pransformers 
Dynamotors 25, 


‘ 
Capacitors 171 

| 

| 


» 
, 
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complete type test. Table III summarizes failures re- 
sulting from 56 type tests on quantities from 1 to 6 
samples each. Vibration failures range from contact 
chatter or bounce to actual breakage of electrical con- 
nections and loosening of screws. In the life and 
humidity tests, failures included low contact  pres- 
sure, breakage of mechanical parts, voltage break- 
down and excessive corrosion during the humidity 
test. It was Mr. Hudek’s feeling that failures of the 
type indicated could be reduced considerably by 
better design and closer quality control at the relay 
manufacturer's plant. 

Field tests on equipment used in commercial air- 
lines are summarized in Table IV giving the number 
of failures of major components for one airline for a 
two-year period for a radio receiver and a transmitter, 
Failure here is defined as cause for equipment re- 
moval. Most of the relay failures were corrected by 
contact burnishing and readjustment. Many mechan- 
ical failures such as broken leads, loose contact stacks 
and open coils were also found. 

These types of failures are an argument against 
hermetically sealed relays because contact conditions 
cannot be observed. Mr. Hudek favors hermetically 
sealed units provided that adequate quality control 
is used in their manufacture. 

Experience at Collins indicates that test require- 
ments established by military specifications are gen- 
erally quite realistic and will assure reasonable field 
service. MIL Standard 202, dated January 1953, 
should help considerably in establishing standard en- 
vironmental test requirements. 

Because of the trend toward miniaturized equip- 
ment and consequent high operating temperature, 
some relay requirements now include a temperature 
specification of —65 C to +105 C. Many relays fail 
to meet the pull-in voltage at the high ambient. The 
only solution seems to be a wide margin of safety at 
room temperature. Cold failures are infrequent. Mr. 
Hudek feels that the tumbling test originated by the 
Signal Corps Laboratories is an excellent means of 
checking for adequate mechanical rigidity. 

Users would like to see more contact rating intor- 
mation backed up by extensive test results. Mr. Hudek 
would also like to have life expectancy figures for 
each contact type. He called attention to the need 
for a standard method of defining inductive loads so 
that the tests could be made by both the relay manu- 
facturer and user under like conditions. 


Another Plea for Standardization 


Another appeal for adequate relay standards came 
from J. G. Crockett, Phileo Corporation, who urged 
the National Association of Relay Manufacturers to 
complete their work on standards, even to the extent 
of offering some tentative recommendations for com- 
ment. Then too, if a standard method of testing is 
set up, the equipment manufacturer will be able to 
evaluate the results of standard tests performed by 
the relay supplier with those conditions the relay will 
be subjected to in service. Mr. Crockett indicated 
that most standardization programs founder on over- 
all physical dimensions and the method of mounting. 
While the program of miniaturization and hermetic 
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sealing of military types has extended the usefulness 
of relays, the trend has greatly contributed to the 
diversity of shapes and sizes and of mounting di- 
mensions. 

Relay users look to government agencies as the 
integrating force on standardization and interchange- 
ability. However, Mr. Crockett criticized present pol- 
icy which appears to be devoted to outlining almost 
every determinant except overall size and mounting 
dimensions, or type of header and connection. As a 
result every user follows his own inclination. The 
advantage to the equipment manufacturer of being 
able to specify standardized relays from approved 
sources can hardly be overemphasized. This would 
minimize the frequent necessity of repetitions testing 
and rejection of engineering samples until a satisfac- 
tory relay is finally evolved. 

Mr. Crockett also criticized ambiguity in catalog 
ratings. Every relay manufacturer lists the number of 
operations to be expected under specified conditions 
of load and usually gives the frequency of operation. 
However, it is seldom clearly stated what constitutes 
the end of life. Yet there are many applications where 
a 2-to-1 rise in contact resistance may endanger the 
operation of a circuit. Furthermore, while specific 
values of g are usually listed for shock and vibration 
conditions, there is often little agreement as to what 
is to be tolerated for contact opening or closing. 


Appraisal of Relay Design 


Six types of hermetically sealed shock-resistant 
relays for military ——- were analyzed in de- 
tail by J. A. Csepely and G. K. Borski, Air Arm Divi- 
sion, Westinghouse Electric saan Their analy- 
sis is too exhaustive to be briefed here, but a few 
general comments not related to any specific design 
follow. 

Relay coil windings are especially subject to accel- 
erated electrolytic corrosion because they are usually 
wound of relatively fine insulated wire. One way to 
overcome this difficulty is to wind the coil on an 
insulated spool having no mechanical breaks through 
which a moisture path can be formed between the 
coil winding and other metallic parts. The ideal pro- 
tection for coil winding would be a continuous im- 
pervious coating of a chemically inert material. Cellu- 
lose acetate in the form of a serving wound around 
the coil cord and around the outside of the coil, spool 
end washers, and sealing compound have all proved 
effective in reducing the effects of relay winding 
corrosion. 

The tendency of relay contacts controlling d-c cir- 
cuits to develop pits may be counteracted by the use 
of a large contact wipe. This design also tends to 
make the contacts self-cleaning, and reduces contact 
bounce because the direction of the impact force is 
more in the direction of the contact wipe and less in 
the direction of the motion of the armature actuator. 
The ability of a contact to absorb the heat generated 
by an are increases as the mass of the contact in- 
creases, hence, large-size contacts are to be preferred. 

Use of split contacts on open relays reduces the 
danger of failure due to foreign matter deposited on 
the surfacts. Possibility of contact misalignment may 
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Official photograph, U. S. Navy from 
U. S. Naval Air Development Center 


The quantity of relays and contacts pictured here 
for the automatic flight control of a single-engine 
fighter aircraft indicates that the relay is not a 
device to be added at the last minute to an other- 
wise complete system. Relays are obviously basic 
components and reliability is paramount. 


be overcome by use of cross-bar contacts so disposed 
that the long dimension of one of the two contacts 
is in the direction of the possible misalignment. 

Contacts mounted on short, thick contact supports 
are less liable to be affected by shock and vibration 
than contacts mounted on long, thin cantilever 
springs. But the authors conclude that the only sure 
way of determining whether a relay will operate satis- 
factorily under shock or vibration is by actual testing. 
In general, a relay will be most efficient under vibra- 
tion and shock if a compromise is met between the 
magnetic field strength and the spring tension. Chang- 
ing the spring tension will vary the resonant fre- 
quency of the contacts. Most relays are inherently 
more stable their energized condition; when the 
coil is de-energized all resistance to contact move- 
ment is provided by spring tension. The several relays 
examined could probably stand greater contact spring 
pressure without loss of shock resistance in the ener- 
gized position. The authors added that a relay meet- 
ing shock tests will not necessarily be good under 
vibration. 

Relay contact reliability is best obtained by using 
hermetically sealed relays, provided all traces of 
moisture are removed prior to sealing. Heat dissipa- 
tion can be improved by employing a continuous 
chassis mounting ring welded to the relay enclosure 
rather than using two or three relatively small mount- 
ing studs. Such a mounting ring will also stand shock 
and vibration better than tabs, which often break off. 


Sealed Relays 


R. M. Brumfield, Potter & Brumfield Mfg. Co., Inc., 
indicated that a sealed relay is the only practicable 
answer to the problem of using relays at high altitude 
inasmuch as the resistance to spark-over for a given 
air gap is reduced to one-third at 50,000 ft.° Three- 


* See “Hermetically Sealed Components for Industrial Control,"’ in Exgcrricar 
Manuracturinc, July 1950, p. 110. 
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fold increase in insulation spacing is sometimes im- 
possible. Normal insulation spacings can be used in 
a sealed relay without regard to the altitude. The 
only exception is the insulation between the lead 
and the header which is usually ample to take care 
of all conditions encountered. 

A sealed relay is also the answer to the problem of 
corrosion of small relay parts. Corrosion induced by 
salt atmosphere and high humidity is difficult to 
combat on open relays, particularly on threaded or 
hinged parts. Heavy plating to prevent corrosion often 
introduces dimensional difficulties as well as unwanted 
gaps in the magnetic circuits. 

Mr. Brumfield pointed out that sealing has certain 
disadvantages, among them high cost, particularly for 
non-military applications. And for some time to come 
a wide variety of enclosures will be encountered. The 
great emphasis on reduction in size and weight plus 
the fact that many open relays are being replaced in 
the same space with sealed relays has resulted in the 
enclosure being designed to fit the relay. Adding a 
variety of header types and mountings, the number of 
possible combinations becomes quite large. 

In discussing tests on contamination of contacts in 
sealed relays, Mr. Brumfield concluded that contami- 
nation can take place only in the presence of an arc 
and in proportion to the period of arcing and its 
intensity.* Second, contamination occurs more rap- 
idly when the temperature of relay parts are raised 
substantially above room temperature either through 
a high ambient or by heat dissipation from the coil. 


The contaminating deposits on the contacts are 
believed to be principally created by the vaporiza- 
tion of various insulating materials. To explore the 
effects of various contaminates, contacts were sealed 
in glass tubes filled with nitrogen and a trace of 
helium. At the bottom were placed such materials as 
molded phenolics, acetate thread, cotton thread. five 
different types of cements and varnishes. and silicone 
oil. 

After 288.000 operations at room temperature. the 
only contacts that showed appreciable deposits were 
those in tubes containing cotton, two of the cements. 
and silicone oil, the latter giving by far the greates' 
deposit. When the same contacts were run for 300.000 
operations in an ambient of 250 F, contact deposits 
in the tubes containing the varnishes and cements 
were quite heavy by comparison with the others. 
New materials have been developed in recent vears 
which will not give off gases even at high tempera- 
tures, but Mr. Brumfield indicated that their cost is 
several times that of normal materials. The effect of 
contamination can be greatly reduced by high contact 
pressures and wiping action. 

A newly designed hermetically sealed relay was 
described by George M. Hausler, Industry Control 
Department, General Electric Company. To avoid 
trouble due to deposits of carbonaceous material on 
the contacts, contact finger assembly was molded in 
polyester glass instead of making use of the conven- 
tional stacks of springs and insulators. To insure re- 





*See also, “Contamination n Sealed Relays,”’ 
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liability in operation a high tip force is employed, 
namely 40 gm. compared with 20 gm in military 
specifications. 

Testing of Relays 

Lack of standard definitions and test codes leads to 
differing interpretations of relay performance by 
manufacturers and users. As an example, Kk. B. 
Austin, director of research, Allied Control Company, 
described all the factors that enter into measurement 
of relay pull-in and drop-out values of voltage or 
current. 

In testing, the source of power supply is particu- 
larly important. In testing d-c relays, for example, if 
rectified a-c power is used as a source, a high degree 
of ripple will result in a lower pull-in value and a 
higher drop-out value than would be obtained from 
pure d-c. The obvious cure is to increase the filtering, 
but if voltage is varied through a variable autotrans- 
former the d-c output voltage will tend to lag the 
control knob and then overshoot when the movement 
is stopped, introducing another error. 

Less overshoot will be noticed if variable voltage is 
obtained from a potentiometer but larger capacitors 
will have to be used to keep the ripple down to ac- 
ceptable values due to the higher current used for 
this set up. Use of electronically regulated power 
supplies has the advantage that line voltage surges 
are eliminated, ripple voltage is practically zero, and 
no lag or overshoot is present. With battery or d-c 
line sources either potentiometer control or electronic 
control are suitable for obtaining variable voltages for 
pull-in and drop-out testing. 

In testing of a-c relays a variable autotransformer 
gives quite satisfactory results for relays rated at 24 
volts or higher but the steps become too coarse for 
accurate measurement of pull-in below that voltage 
level. A step-down transformer is the answer. 

Residual magnetism is always troublesome. Con- 
ditions that effect the amount of residual magnetism 
and in turn pull-in and drop-out values are: reversal 
of coil polarity, the length of time the relays have 
been unenergized, whether or not the relay has been 
subject to vibration and shock, and the presence of 
stray fields from certain tvpes of shaker units or even 
from adjacent relays. The usual open-frame type will 
also show an appreciable change in its pull-in and 
drop-out values when mounted with its frame in con- 
tact with a steel chassis or panel. In some critical 
applications the type of mouting should be specified. 
Other factors affecting pull-in values are the effect of 
gravity (mounting position), vibrations and tempera- 
ture. Effects of changes in coil resistance due to 
temperature are very important and to a lesser ex- 
tent changes in the permeability of iron; hence all 
these factors should be subject to specification if test 
results are to be duplicated. 

Production Testing 

Typical production test procedures for a military- 
tvpe hermetically sealed relay were described by 
P. C. Talmadge, R-B-M Division, Essex Wire Cor- 
poration. The design specifications call for a minimum 


contact pressure of 20 gm in order to meet vibration, 
shock and contact life expectancy. Production test 
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Test voltage 
Blade 


Material to blade 


803A Resamine 2200 


Durez #16090 





1800 





Durez «12810 2200 


Loven #101 2300 












Acme 





01 2250 








value after 3 hr. in a 85 C ambient 








sets have indicator lights for each contact circuit to 
give visual indication of contact make and break 
while pressure and gap are being adjusted. Adjust- 
ment at this stage will provide 30 gm minimum con- 
tact pressure while final inspection will check for 25 
gm minimum. This tolerance prevents rejection due 
to possible observational error in reading the spring 
gages. 

Mr. Talmadge indicated that it is not necessary to 
check for pick-up voltage at this point as experience 
has indicated that relays built to this specification 
will close at some value below that specified. 

After the relay is assembled into the terminal 
header, checks are made for contact pressure, con- 
tact gap, contact follow up, pick-up voltage, drop-out 
voltage, contact bounce if required, operating time 
and a visual inspection. The relay is next placed in 
the enclosure and given a breakdown test of 1000 
volts rms, 60 cycles, before sealing. 

After the sealing operation is completed and the 
enclosure filled with a inert gas such as dry nitrogen, 
the relay is again checked for contact circuit con- 
tinuity, pick-up and drop-out voltage and breakdown 
voltage. The final breakdown test is made by means 
of an automatic device that checks all combinations 
of contact circuits between each other and to the 
ground or enclosure. Use of automatic test equipment 
offsets possible human error due to fatigue or lack of 
skill in performing some of the more difficult test 
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Table V—Dielectric and Insulation Tests on Molded and Stamped Plastics Spacers 
for Relay Contact Springs 


‘Test voltage 
Blade 


to ground 


1500 
1500 
1650 


1500 


~ Loven #192 2250 1550 
= 
BM-120 2100 1700 
Daphite 1950 1600 


1700 


Paper base Bakelite 2150 1800 
t Linen Elec. Bakelite 2350 1950 
z 
= Silicone Fiberglass 2150 1850 
&S. 


Each stack consists of eight 3/64-in. spacers in a DP-DT pile-up and were set up ata given torque value at 25 




















Resistance 
at 25 C 
megohms 


Resistance Displacement 
at 85 C after heat test 
megohms in. 


30,000 50 0.009 
50,000 100 
20,000 6,000 0.003 


100,000 6,000 0.001 
19,000 

100 ,000 500 0.001 
900 


100,000 15,000 0.007 
75,000 
15,000 | 
50,000 250 0.007 


100,000 
Inf. 


75,000 0.003 
Inf. 






























Inf. Inf. 0 003 


Inf. 15.000 0.005 

Inf. 2 000 0.004 
6,300 

Inf. Inf. 0 002 


They were then re-set at the same 


operations. In addition to these production checks, 
relays are tested for vibration, shock and humidity 
cycling on a sampling basis as a measure of quality 
control. 


400-Cycle Sealed Relays 

Some of the problems in the development of a 400- 
cycle military type of relay were described by C. A. 
Packard, chief engineer, Struthers-Dunn, Inc. De- 
veloped under Air Force contract it has a rotary 
mechanism unaffected by any presently specified 
shock or vibration tests. Its one small operating 
mechanism can handle many light-duty contacts or 
fewer numbers of heavy-duty contacts. 

Although flapper-type relays of this frequency can 
be quite troublesome as to hum, this miniaturized 
rotary type is reasonably quiet in its simplest form 
and can be made even quieter by providing open- 
delta coil connections or by making its two coils 
dissimilar. The addition of a capacitor will completely 
silence it by letting it derive two-phase 90-deg cur- 
rent from a single-phase supply. The design lends 
itself to proportional enlargement or to increased 
depth of lamination stacks to secure greater torque 
for heavier duty service. Struthers-Dunn is in only 
limited production on these relays and the cost is 
rather high. The design does lend itself to mass- 
production methods however. 

In closing, Mr. Packard called attention to the fact 
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that the holding force on relays is proportional to the 
square of the magnetic flux. It requires about the same 
ampere-turns and size of magnet structure to produce 
this flux whether the applied frequency is 25 cycles 
or 400 cycles. Hence, size does not decrease as the 
frequency is raised. 


Insulation of Relays 


A critical appraisal of plastic dielectric materials 
was given by Vandel C. Huckabee, chief engineer, 
Advance Electric and Relays Co. He pointed out that 
organic plastic materials are sensitive to temperature 
to a large degree. They are inclined toward rigidity 
and brittleness at low temperatures and softness and 
flexibility at high temperatures, also to distortion and 
flow. Although thermosetting plastics are much more 
resistant to these effects, the distinction between the 
thermal stability of thermosetting and thermoplastic 
resins is not well defined. High temperatures not only 
seriously reduce the physical properties of plastics, 
but accelerate the destructive action of external agents 
to which they are sensitive. Continuous heating may 
also induce brittleness and shrinkage in heavily plas- 
ticized materials by volitization of the plasticizers. 

Water absorption in high humidity atmospheres is 
responsible for swelling in certain plastics and the 
ultimate decomposition of a few. Moist or wet atmos- 
pheres may extract plasticizers from heavily plas- 
ticized materials and also provide conditions favorable 
to fungal growth. Cyclic wet and dry atmospheres are 
more destructive than continuous exposure at constant 
humidity because of the mechanical stresses induced 
by alternate swelling and shrinking. Even under mod- 
erate conditions the common thermoplastic materials 
are subject to distortion and flow when lightly loaded. 
The effect is increased at higher temperatures. The 
thermosetting plastics are move !oad stable than the 
thermoplastics. In the laminated form they provide a 
rather high order of resistance to distortion and creep. 

Most relay requirements may be satisfied with 
Class A insulation (105 C) which is well within the 
range of phenolic laminates. Glass fiber laminates 
may be used in higher temperature regions on the 
order of 150 to 175 C. Laminates using melamine 
resins have higher heat characteristics and arc re- 
sistance qualities as well as having a relatively low 
water absorption rate. On the other hand the mela- 
mines have poor resistance to fungal growth and 
poor cold-flow characteristics. 

Tests on Teflon-impregnated glass fiber indicate 
that it is usable in 200 C ambients, but like the mela- 
mines the cold-flow characteristics limit its use. 
Toughness at low temperature and reasonable form 
stability at high temperatures, as well as chemical 
resistance, make nylon a desirable material for most 
relay applications. It is usable up to 150 C and the 
moisture absorption rate is not too excessive. 

Presented in Table V is a summary of dielectric and 
insulation tests performed at Advance Eelectric on 
typical small telephone relay pile-ups. The single 
values shown are average figures; double values indi- 
cate minimum and maximum observed readings. Mr. 
Huckabee was critical of the quality of molded parts 
supplied, attributing this situation to inadequate 
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standardization in tooling and molding procedures, 

Mr. Huckabee offered some suggestions for a stand- 
ard insulation dielectric strength test for relays. Test 
voltage values are given in Table VI. Coil insulation 


Table VI—Proposed Dielectric Test 
Voltages for Relays 


Max voltage switched 125 250 500 over 500 


Test voltage, rms 500 1000 1\ 2000 or 2\ 





is to be tested at 1000 volts rms. These tests shall 
apply to all insulation, but shall not include the air 
gap between contact points when such values may 
cause ionization of the medium between the points. 

On the moisture resistance test he suggested that 
the minimum allowable insulation resistance for a 
relay prior to cycling shall be 100 megohms and that 
it must return to 50 megohms or more within 24 hr 
after the test, although insulation resistance may drop 
to a minimum of 1 megohm during the test. Insulation 
resistance is to be measured between all mutually 
insulated terminals and between terminals and _ the 
relay frame or case. Voltage is to be applied at a 
frequency of 60 cps for not less than 10 sec and not 
more than 1 min. There was no time for discussion 
of these proposals. 


Meter-Type Relays 


Three papers were presented on the design and 
application of meter-type relays. Basically these use 
a D’Arsonval movement, and hence the contact pres- 
sure is extremely light. Two methods are used to 
obtain pressure sufficient to keep contact resistance 
within bounds. E. M. Eadie, Jr., Relay Engineering 
Department, Weston Electrical Instrument Corpora- 
tion, described a sensitive relay in which the contacts 
are held closed by permanent magnets made of cobalt- 
iron or cunife plated with some high conductivity 
contact material. The movable contact is a small bead 
of soft iron heavily plated and mounted on the pointer 
of the relay. The life of such contacts is over 2 million 
operations at 100 ma current and 120 volts. Contact 
resistance is about 1 ohm. Relays have been made 
to withstand 1000 g peak shock. Actuating current can 
be as low as % microamp at '2 millivolts. The mag- 
netic contact can be broken manually by pushbutton, 
by a small clock motor or by a solenoid as part of an 
automatic relay control circuit. 

A contact meter relay that locks electrically when 
closed was described by Paul M. Saint-Amour of 
Assembly Products, Inc. There are two separate coils 
wound on the moving element of the meter—the 
signal or indicating winding and the contact locking 
winding. The signal winding turns the moving element 
to the point of contact. When the contacts first touch, 
current flows through the locking coil which adds to 
torque to that of the signal coil and builds up the con- 
tact pressure, securely locking the contacts together.° 
Locking contacts are a necessity for most applications 

(Continued on page 378) 


*See “Instruments with Control Functions,’ 


April 1951, p. 132. 
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How To Specify 


Integral-Horsepower Motors 


Although highly standardized, integral-horsepower machines still have a great 


number of variations in electrical and mechanical design. Presented here is a check list 


of the choices available to guide the buyer in correctly identifying a needed motor. 


T. C. Lloyd 
Chief Engineer 
Rospins & Myers, INc. 


THE EQUIPMENT DESIGNER, faced with 
the problem of selecting a motor for 
a particular application, usually finds 
that part of the solution is already 
available to him. Much has been writ- 
ten regarding the type of drives found 
most satisfactory for specific machines 
and in specific industries. While it is 
certainly helpful, the available infor- 
mation can only serve to narrow the 
field of choice. The designer must 
still make many original decisions if 
he is to furnish a motor manufacturer 
with the complete list of specifications 
needed to properly identify the cor- 
rect motor for the job. 

To illustrate this point, it is not 
rare for a motor manufacturer to re- 
ceive a letter reading something like 
this: 

American Motor Company 

Gentlemen: We require several 

motors of approximately 5-hp out- 

put for a blower application. 

Please quote us prices and de- 

livery in lots of one to five. 

Yours truly, 
BLANK CO. 

This type of inquiry is not so ex- 
treme as one might think. And even 
should data on speed, voltage and 
several other items have been in- 
cluded, a dozen or more alternatives 
would still be neglected. The result 
is further correspondence and delay. 

The electric motor industry is prob- 
ably as thoroughly standardized as 
any industry in the country. Mutual 
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agreements worked out in NEMA as- 
sure the user of interchangeability of 
frame sizes for fixed ratings. Minimum 
standards of performance and many 
mechanical features are also stand- 
ardized. Yet, such standardization 
does not imply that there is only one 
standard motor for any rating. Tak- 
ing all of the standardized alternatives 
and arranging them in various possi- 
ble (and fairly common) combinations 
make available a group of about 10,- 
000 different motors, all for any one 
horsepower rating. 

The task of specifying and buying 
an electric motor can, therefore, be 
difficult and complex. An _ orderly 
procedure for indicating what is de- 
sired in the form of a check list can 
simplify the job and aid in establish- 
ing correct and complete specifica- 
tions. Such a list is given below, 
showing the available choices but 
giving little or no reason why any 
particular type should be selected. 
Granted that the user knows his gen- 
eral requirements, this list should 
serve as a reminder of the additional 
items of description he should include 
in his specifications. 

In presenting this list, it is assumed 
that the horsepower is known or can 
be estimated. With the horsepower 
rating on hand, one choice must be 
made under each of the 13 classes of 
the Group I Specifications. Depend- 
ing upon the power available (poly- 
phase, single-phase, or d-c) or whether 
single-, adjustable- or multi-speeds 
are required, further choices must be 
indicated under Groups II, III, 
and IV. 





GROUP | SPECIFICATIONS 





. Phase: 
(1) Three-phase 
(2) Two-phase 
(3) Single-phase 
(4) D-c 
. Frequency: 
(1) 60-cycle 
(2) 50-cycle 
(3) 25-cycle 
(4) Other 
. Voltage: 
(1) 115-volt, single-phase or 115-volt 
d-c 
(2) 230-volt, single-phase or 230-volt 
d-c 
(3) 115/230-volt, single-phase 
(4) 208-volt, three-phase 
(5) 220/440-volt, three-phase® 
(6) 550-volt, three-phase 
(7) Other 
D. Speed (Single-speed, synchronous val- 
ues given in rpm. Actual speed 
is about 4 per cent less): 
(1) If 60-cycle: 
3600, 1800, 1200, 900, 720, 600, 
514, 450 
(2) If 50-cycle: 
3000, 1500, 1000, 750, 600, 500, 
428, 375 
(3) If 25-cycle: 
1500, 750, 500 
E. Enclosure: 
(1) Open 
(2) Dripproof (Usual enclosure on 
general purpose motors) 
(3) Splashproof 
(4) Totally enclosed, naturally venti- 
lated (TENV) 
(5) Totally — enclosed, 
(TEFC) 


va 


a 


“~ 
Kd 


fan-cooled 


*If multi-speed, three-phase motor, select one 
voltage only. 


155 








(6) Explosion-proof (May be TENV 
or TEFC): 
(a) Class I Group D (Gases) 
(b) Class II Group F (Coal and 
Coke Dust) 
(c) Class II Group G (Grain 
Dust) 
F. Mounting: 
(1) Standard foot mounting 
(2) Standard type-C face mounting 
(a) With feet 
(b) Without feet 
(3) Standard type-D flange mounting 
(a) With feet 
(b) Without feet 
(4) Standard type-P flange mounting 
(a) With feet 
(b) Without feet 
(5) Special. 
G. Mounting Position and 
Box’*: 
(1) Floor Mounting 
(a) Terminal box normal posi- 
tion 
(b) Terminal box opposite side 
(2) Side wall position 
(a) Shaft up (Terminal box on 
which side?) 
(b) Shaft down (Terminal box 
on which side?) 
(c) Shaft horizontal (Terminal 
box on which side?) 
(3) Ceiling mounting (Terminal box 
on which side?) 


Terminal 


*Each of these positions is designated by a 
NEMA standard symbol. 


H. Shaft: 

(1) Standard for the horsepower and 
frame 

(2) Tapered 

(3) Above frame 364 (20 hp at 1725 
rpm) standard alternatives are 
offered, based on direct or belt 
drive. 

(4) Hollow (For 
flange motors) 


(5) Other. 

I. Bearings® (See section L also): 
(1) Sleeve 
(2) Ball 


some vertical P 





* Special thrust bearings may be required. 
J. Balance: 
(1) Static (usual) 
(2) Dynamic (Commercial Limits) 
(3) Secial Dynamic 
K. Atmospheric Conditions®: 


(1) Explosive dusts or gases (See 
Section E) 

(2) Unusual moisture 

(3) Altitude over 3300 ft 

(4) Chemical corrosive fumes (De- 


scribe chemical types and approx- 
imate degree of exposure) 

(5) Temperature of surrounding air 
(ambient) 

(6) Air flow over motor. For fan 
drive, motor size and enclosure 
might be modified if air velocities 
of about 1000 fpm are noted in 
the vicinity of the motor. 


* Instead of the usual single choice, it is possible 
that several or even all six of the above items should 
be specified. 


L. Temperature® and Insulation: 
(1) For motors operating in 40 C air, 
the general purpose motor is in- 
sulated with Class A materials. 
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This motor is permitted 40 C 
rise if open, or 55 C rise if en- 
closed. 

(2) For unusual overloads or higher 
ambients, Class B insulation may 
be required. (75 C rise) 


* If unusually high or low, 


lubrication of bearings 
may be modified. 


M. Other Operating Conditions: 

(1) Frequent-starting. If over ten 
times per hour, state duty cycle 
and application.* (Heating de- 
pends also on inertia of load.) 

(2) Continuous-duty 

(3) Intermittent-duty. 
cycle. 


State duty 


* If single-phase. capacitor-start type, the capacitor 
is good for 20 starts per hour, but large inertia 
effect of the load may reduce this due to motor 
heating. 


GROUP II SPECIFICATIONS 


A. If a two- or three-phase motor is 
required for single-speed operation, 
one of the following electrical types 
must be selected in addition to at 
least one choice under each of the 
13 items listed above: 


Starting Torque 


(1) NEMA Design A Normal 
(2) NEMA Design B® Normal 
(3) NEMA Design C High 

(4) NEMA Design D Highest 


5) NEMA Design D Highest 


Starting Current Slip 


1) NEMA Design A. High 5% or less 
(2) NEMA Design B® Limited 5% or less 
(3) NEMA Design C Limited 5% or less 


(4) NEMA Design D 
(5) NEMA Design D 


Limited 5 to 8% 
Limited 8 to 13% 


* The most common type for general purpose work. 


B. If an adjustable-speed or multi-speed 
motor is required for two- or three- 
phase supply, the application should 
be described or a choice of the fol- 
lowing indicated: 

(1) Wound-rotor or slip ring. Extra 
high starting torque. Speed also 
varies with load. Special controller 
needed. Officially called a vary- 
ing-speed motor. 

(2) Multi-speed motor. Two or more 
sets of windings for two or more 
distinct speeds. One voltage only. 

(a) State Speeds. If speeds are 
in ratio of 2 to 1, indicate 
whether single or double 
windings are desired (This 
determines choice of con- 
trol). 

(b) Select one of the three 
types listed below, depend- 
ing on application: 

Constant-torque (Horse- 
power varies with speed). 
Variable-torque (Greatly 
reduced output at low 
speed). 
Constant-horsepower 
(Same at all speeds). 





GROUP III SPECIFICATIONS 





A. If a single-speed, single-phase motor 
is required, a choice of electrical type 
is necessary or the application must 
be described. 


1. Capacitor-Start, Induction-Run® 
(a) NEMA Design L 
High starting torque. 
High starting current. 
(b) NEMA Design M 
Reduced _ starting 


torc jues 
and currents. 


bo 


. Capacitor-Start, Capacitor-Run 
Larger sizes of Design M motors 
are frequently of this type wheth- 
er specifically so ordered or not. 


3. Permanent Split-Capacitor. 

Very low starting torque is usual- 
ly a design feature for fan appli- 
cations. No centrifugal switch or 
starting relay. 


4, Repulsion-Start, Induction-Run® 
High starting torque, low starting 
current. Commutator and brushes, 
centrifugal starting mechanism. 


* These are the more 
pose motors, 


commonly used gene 
often applied interchangeably. 


GROUP IV SPECIFICATIONS 


A. If a d-c motor is required, a choice 
of one of the types listed below 
should be made: 


(1) Constant-speed, the standard mo- 
tor is actually good for up to 300 
per cent of base speed by field 
control. Same horsepower is de- 
veloped at all speeds. 


2) Adjustable-speed.* May be stabil- 
ized-shunt or compound wound. 
Speed increase by field control up 
to 400 per cent of base speed. 
Any adjustable-speed motor may 
be assigned two horsepower rat- 
ings. The lower of the two values 
relates to the constant horsepower 
developed at speeds up to 150 
per cent of base. At speeds from 
150 to 300 per cent of base, the 
horsepower developed tapers or 
increases linearly from the lower 
to the higher rating. At speeds 
above 300 per cent of base, the 
horsepower developed remains 
constant at the higher rated value. 


* Application should be described thoroughly, par- 
ticularly if various loads are required at different 
speeds. 


Bibliography—Standards 
for Electric Motors 

IN A CONTINUING PROGRAM of presenting 
latest developments as they take place 
relating to NEMA Motor Standards, the 
following feature articles have appeared 
in ELECTRICAL MANUFACTURING. 


NEMA States Its Case on Rerated Mo- 
tors, August 1953, page 140. Suggested 
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standards for future design of integral- 
hp a-c motors in Frame 326 and 
smaller; comparison of old and new 
sizes for induction motors, flange- 
mounted single-phase, and totally en- 
closed fan-cooled. 


NEMA Projects Sharp Cuts in Integral-Hp 
Motor Sizes, December 1952, page 
122. Reassignment of ratings for future 
frame design doubles the rating in 
some frames. 


Locked-Torque Performance Characteris- 
tics of Polyphase Induction Motors, 
January 1952, Page 104. A_ graphic 
method for selecting design class and 
NEMA frame size for motors operating 
under stalled conditions. 


Fhp Induction Motors Made in NEMA 
Standard Frames, July 1951, page 92. 
An analysis of horsepower assignments 
made by the manufacturers to 
tional-horsepower motors built — in 
NEMA frames 42, 48, 56, and 66, in 
accordance with standard methods of 
rating; table lists manufacturers, types 
made and construction details. 


frac- 


What Is A “50 C” Motor, July, 1951, 
page 103. Fundamental interpretation 
of motor temperatures ratings in terms 
of “hottest spot” temperature for va- 


rious classes of insulation, related to 
method of measurement, 
and service factors. 


enclosure 


New Single-Phase Motors in Integral- 
Horsepower Ratings, April 1950, page 
82 and May 1950, page 108. Two- 
part article giving design and operat- 
ing characteristics for single-phase 
capacitor types with ratings up to 20 
hp; performance data included on 
comparable repulsion-induction types. 


Revised NEMA Standards for Universal 
Motor Parts, July 1949, page 102. 
Detailed stator and rotor dimensions 
corresponding to six nominal stator 
diameters, two of them new and 
smaller sizes. 


History of the Development and Appli- 
cation of the Electric Motor, May 
1949, page 76. Survey shows that al- 
though the practical electric motor is 
70 years old most present applications 
were conceived before 1900. Pictures 
and commentary trace the develop- 
ment in applications to machine tools 
and appliances; early motor types and 
refinements in design. 


Standardization — Its Economic Aspects, 
October 1948, page 124. Importance 
of standards in mass production, and 


the strength derived from voluntary 
participation. Procedure in developing 
NEMA motor standards in outline. 


New Performance Standards for Poly- 
phase Induction Motors, December 
1947, page 94. Experience codified in- 
to specific NEMA standards for torque, 
locked-rotor current and slip for squir- 
rel-cage induction motors of 1 to 200 
hp. 


Standards for “D” Flange Motor Mount- 
ing, May 1947, page 118. New NEMA 
standards announced for _ universal 
flange dimensions for both horizontal 
and vertical mounting, for frames from 
203 to 505 covering ratings from 1 to 
125 hp. 


New NEMA Standards for Fractional- 
Horsepower Motors, October 1946, 
page 116. Definitions of motor ratings 
in terms of temperature rise, break- 
down torque, speed and locked-rotor 
current incorporated in new standard; 
starting current rating designated by 
code letters. 


What are the Reasons for Standardizing 
Electric Motors, August 1945, page 
108. History of standards development 
starting in 1908. 


@ @ @ For a compie 
cle No. 126, Reader 


te reprint of this article, 
Inquiry Facility, page 251 





Mechanized Fractional-Hp Motor Production 


SPECIAL PRODUCTION EQUIPMENT has been devised by the 


Westinghouse Small Motor Division 


industrial fractional-hp motors. At left is shown punch 





at 


Lima, Ohio, for 


insertion of the 


starting 


press with automatic feed for stator laminations punched 
out at the rate of 135 per min. Blanks are picked up by 
magnets and are transported to die by chain conveyor. 
Photo at right shows machine placing starting windings in 
stator slots with an assist from the running windings. After 
the former are in place, the coils are energized with 12 
volts d-c, thereby making magnets of the poles. These poles 
assist in holding the forms in position for the automatic 


winding. Ooo 
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Aging Circuits 


For Electronic Tubes 


George A. Holt 
Development Engineer 
Instrument Department 

Oak Ridge National Laboratory 


REFINED TECHNIQUES of testing and 
aging are required if reliable tubes are 
to be provided for use in research and 
in military applications. As applied at 
the Oak Ridge National Laboratory, 
the term reliability has been used to 
denote such qualities as: 

a. An unusually low rate of sudden 
inoperable failures in normal 
operation for a comparatively 
short period 

b. Continuous stability of perform- 
ance, with a minimum rate of 
deterioration of electrical char- 
acteristics over a specified period 

c. Maintenance of balance between 


characteristics of pairs of tubes, 
or sections of duo-type tubes 
over a specified period 

d. Minimum amount of drift of 

characteristics between operat- 
ing cycles in on-off operation 
where cathode deterioration 
causes “sleeping sickness.” 

The laboratory would like to 
achieve tube types having character- 
istics corresponding to existing de- 
signs with a failure risk of the order 
of 1 per cent in 5000 to 10,000 hr of 
operation. In the long run, this can be 
done by refinement of design, mate- 
rials and manufacturing methods. 
Some steps have already been taken 
in this direction. For the moment, the 
goal can be obtained by screening 
present tube types, aging and culling 
out for particular characteristics. 


Heretofore, the weakness of screen- 
ing has been that many of the char- 
acteristics of vital importance to re- 
liability were of a type where the 
accuracy of the test for differentiating 
good tubes from bad was of a very 
low order. These factors include tests 
for microphonics, af and rf noise, 
continuity, grid current, unbalance of 
plate current in duo type tubes, elec- 
trode insulation in high impedance 
type tubes, heater cathode leakage, 
changes due to vibration, permanent 
change from shock, changes in am- 
plification factor and emission, to 
name but a few. 

There are no generally accepted or 
standardized tests for these charac- 
teristics. If they are to be stated in 
the form of specifications, aging cir- 


(Continued on page 372) 
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Ext 250 vd-c +10 Normally off 


Time delay relay 
Haydon No.5904 -1 





stable tot2v 


Vv 





= (On H-K short) 





ie 












a4yHy +250v 
Remove tube on 350ma 
"Ext-Ps” Int x 250v 150v i 
; PS gOmt 10k25we | 
T (Adj) B.1ik~ 


Note af 50v sNote 3 


+10 pf 
- 450v 

eo 0B2,2\ ak 
wale 2 1.2a0mp - ‘ co ~~ R:29 
power} : ak oN: eee ee 
Y 100k \ eee 0.50pa ~~ 100. 
To sine wove 10k AaB!’ OS Grid Volts ¢S 
Scla ‘Grid Bias Adj ” wits 


1 pole -11 pos 

*1_ (Shorting all but 
s one position) 
Special deck 


Not 
NOTES 


1. Adjust value of parallel condenser on X10 switch 

fo give sharp null 
Adjust Pot. in oscillator circuit to as iowa 

voltage at Z as is consistant with stable 
oscillation and sure starting of oscillator. 

3. Adjust to 10ma thru 0B2-No.404A's in 
checker will oscillate if too low. 

4, Moximum H-K voltage, 50 volts. 

5 


. All resistor !wott 5% except as noted. 





SEPTEMBER 1953 


159 








DESIGN TRENDS 


Rack System for Aircraft Electronics 


Solderless Lugs for Industrial Batteries 


Transistors With Multiple Elements 


Keeping Wiring in Place 


Brass Powder Parts 


Acrylic and Die-Cast Assembly in Door Handle 


and many other subjects 


NEW 
DEVELOPMENTS 
AND IDEAS 
SELECTED AND 
INTERPRETED 
FOR DESIGN 


ENGINEERS 





Rack System for Aircraft Electronics 


Norman P. Kempton 
Electronic Component Laboratory 
Wright Air Development Center 


INCREASING USE of complicated radar, 
navigation, communication, and com- 
puting-type electronic equipment in 
the limited space within stream-lined 
airframes has created a need for a 
standard for case and mounting sys- 
tems. In order to meet the space- 
versus-equipment problem and _ the 
new design trends of airborne 
electronic equipment such as _ inter- 
changeability of packaged systems, 
functional units, replaceable units for 
maintenance, centralized cooling, and 
grouping of systems on one common 
mounting platform, Air Force’s Air 
Research and Development Com- 
mand has developed a case standard 
known as the Electronic Equipment 
Rack System. 

The system consists of a group of 
airborne electronic equipment cases 
of specified dimensions (see table) 
and a method of mounting these cases 
on a console rack, Fig. 1. Size in- 
crements and dimensional limits were 
established to give the maximum 
number of case volumes for the equip- 
ment manufacturer to select from and 
at the same time have a controlled 
standard to facilitate interchange- 
ability, mounting, and utilization of 
limited space. 

The system provides for non-pres- 
surized and pressurized cases. Mount- 
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ing of the latter is accomplished by 
the use of a square or rectangular 
panel attached to the front face of the 
pressurized cylindrical case, and a 
cradle base attached to the under- 
side as shown in Fig. 2. 

Standardization normally requires 
adherence to definite 
which result in design limitations. 
From the standpoint of available 
shapes and sizes this standard has 
been made as versatile as possible. It 
is to be noted from the figures given 
in the table that practieally any vol- 
ume desired is available between 0 
and 11,300 cu in. Under this system 
two dimensions are controlled, width 
and length. The height is tied in with 
the width dimension and may _ be 
varied in %8-in. increments. 

Use of the supporting rack makes it 
possible to mount a number of differ- 


dimensions 








Standard Case Dimensions 


Length, in 


0-9, 12, 16 20 


Width, in. os 113% 
Max length, in® 9 1734 


20% 
31% 


* In increments of 38 in.; minimum 1s in. 





ent size electronic cases or a complete 
system together within easy reach of 
the equipment operator. Cases of 
varying length may be positioned on 
the rack in a stair-step arrangement 
to conform to the contour of the 
airframe, thereby saving space and 
making the system adaptable to any 
configuration of aircraft. Where a 
crowded condition exists, as in fight- 
ers, equipment cases may also be 
installed in the aircraft individually 
on a single mounting base. 

The rack structure may be fabri- 





Fig. 2—Method of rack mounting either a rectangular or a cylindrical case. 


ELECTRICAL MANUFACTURING 





° 


~ «-s -— 2D. 


a the cee be 


cated from standard aluminum chan- 
nels, plates, angles and extruded 
shapes, riveted or welded together. 
The cases are secured at the rear by 
hold-down pins; at the front a quick 
release fastener is provided to facili- 
tate removal and replacement of 
equipment in the rack. 

Utilization of the rack system will 
save space in that it will no longer 
be necessary to allow sway space 
for each individually shock-mounted 
“black box.” Cases may be grouped 
together in a console rack and a 
single anti-vibration isolation — sys- 
tem used. The vibration mounting 
system may be an underneath, over- 
head or a center-of-gravity type, de- 
pending on the configuration of rack 
and the installation space available. 

Aside from the points already men- 
tioned, the Electronic Equipment 
Rack System has the following ad- 
vantages: 

1. It gives the equipment manu- 
facturer a broad range of case sizes 
and shapes to choose from in the de- 
sign of his equipment. 

2. It gives the airframe manufac- 
turer a system of rack structure and 
method of mounting which is stand- 
ard yet adaptable to all aircraft in- 
stallations. 

3. It provides for easy removal of 
equipinent from aircraft for in-flight 
or ground maintenance or _ inter- 
changeability. 

4. Because a number of cases may 
be mounted on a single rack structure 
and a single antivibration system 
used, it reduces the number of vibra- 
tion isolators and the amount of 
installation structure as compared 
with individual case installations. 





Fig. 1—Stair-step arrangement of multiple Electronic Equipment Rack System. 


5. The system lends itself to either 
front or rear electrical connectors and 
power cabling. 

6. The rack structure may _ be 
adapted to any system of cooling or 
pressurization required. 

The aircraft Electronic Equipment 


Rack System is the answer to the 
problem of “more equipment cases in 
a smaller space.” It should insure a 
consistent design of airborne elec- 
tronic equipment and simplify instal- 
lation of equipments in all types of 
aircraft. Ood 


Solderless Lugs for Industrial Batteries 


J.C. Bradley, 
Design Division, Engineering Department 
Electric Storage Battery Co., Philadelphia 


Vanager 


ALTHOUGH SOLDERLESS LUGS have 
been used in control equipment at 
Electric Storage Battery Company 
since 1939, it was only recently that 
the use of solderless lugs was con- 
sidered on cable jumpers installed 
directly on storage batteries. The 
major question was whether solder- 
less lugs could be used successfully 
with the connection subject to slop 
or direct spray of battery electrolyte 
or fumes when the battery was on 
charge. 

Two types of standard cable con- 
nectors were in use, with a cast thim- 
ble on cable end, one made for a 
burn connection direct to the battery 
post and another with a cast alloy lug 
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or a solder lug bolted to the battery 
post. The tube type with a solder 
lug was most frequently used. A sat- 
isfactory solderless lug could replace 
most requirements for cast brass, 
bronze, or soldered tube lugs, and it 
was with this idea that we took the 
idea to several manufacturers of sol- 
derless lugs. We required connectors 
that would provide good protection 
from corrosion, and also the best pos- 
sible electrical conductivity, and me- 
chanical strength high enough to 
withstand using the cables to pull 
batteries from awkward compart- 
ments in servicing. Since the cable 
must be extremely flexible to permit 
sharp bends and continuous flexing, 
we use the finest commercial strand- 
ing obtainable, ASTM Class M, which 
is welding cable type. This wire is 
insulated with Neoprene thick enough 
for 600-volt operation with the out- 


side diameter held to a close tolerance 
to minimize difficulties when casting 
on alloy terminals. 

Special lugs for this cable were de- 
veloped by Burndy Engineering Com- 
pany and samples provided for labo- 
ratory and field testing. Two sets of 
lead-plated samples were prepared, 
one set as a direct replacement for 
our solder lug, and one with a seal 
between lug and insulation. Four test 
assemblies were prepared using #0 
wire: 

1. Wire skinned, inserted and 
crimped into the lug, and the joint 
between the lug and insulation cov- 
ered with rubber tape. 

2. Wire skinned, dipped into cor- 
rosion-inhibiting grease, inserted and 
crimped into the lug, and joint rubber 
taped. 

3. Wire 


skinned, inserted, and 
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crimped into lug with insulation seal. 

4, Wire skinned, dipped in corro- 
sion-inhibiting grease, inserted and 
crimped into lug with insulation seal. 

Samples were immersed in a beaker 
of sulphuric acid battery electrolyte 
to a depth of 5 in. which completely 
covered the joint. The samples then 
were left at room temperature, and 
periodically inspected for signs of 
corrosion. 

First evidence of corrosion was 
acid discoloration noted after four 
months. At the end of nine months, 
the lead plating on samples 1 and 2 
had scaled entirely away, and the 
samples were removed from the acid. 
After removal of the tape, sample 
No. 1 showed considerable corrosion 
of the copper wire where it entered 
the lug; sample No. 2 showed almost 
no evidence of corrosion, demon- 
strating that the grease gave the de- 
sired protection from acid attack, 
and was essential when using lugs 
with taped joints. 

At the end of nine months the 
plating on samples 3 and 4 was not 
entirely eaten away so these samples 
were left in the acid. In eleven 
months the plating was completely 
eaten away and the samples were re- 
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TAPED JOINT 
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— Se he UE CABLE CONNECTOR EQUIPPED 
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ee : CABLE CONNECTOR EQUIPPED 
ap A J WITH SOLDERLESS LUGS 


< CRIMPED JOINT 


THE "L" DIMENSION FOR CUTTING AND SKINNING OF CABLE |S IDENTICAL 


REGARDLESS OF THE LUG APPLIED 


THE "L" DIMENSION OF FINISHED CONNECTOR USING SOLDERLESS LUG 
IS MEASURED FROM SHOULDER IN LUG. 





moved from the acid for inspection. 


There was no difference between 
samples 3 and 4, showing that the 
seal obtained by crimping the shroud 
of the lug around the cable insulation 
eliminated the necessity of dipping 
cable ends in grease. These tests dem- 
onstrated the effectiveness of these 
sealing lugs and also established the 
importance of quality and _ thickness 
of the lead plating on the lugs. Addi- 
tional tests demonstrated that a longi- 
tudinal indent crimp gave an elec- 
trical resistance no higher than for 
a soldered lug. 

In other tests joint resistance under 
full load was measured with a Kelvin 
Bridge after 1000 hr salt spray corro- 
sion test, and 600 hr of vibration at 
10-15 eps and amplitudes of 0.064 to 
0.125 in. Finally, the joints were 
tested in tension to failure. On this 
pull-out test, the crimped lugs pro- 
vided a considerable safety factor 
compared to the maximum load im- 
posed on the cable in lifting a bat- 
tery from its compartment by its 
cable connector. 


The new pressure connector is_inter- 
changeable with the former solder-assem- 
bled and taped joint; assembled cost is 
less, conductivity is the same, and cor- 
rosion resistance is improved; 
beyond the 


required. Tooling indents connector and 


pull-out 
strength is well minimum 
seals shroud in one operation. Cable is 
ASTM class M with 600-volt Neoprene 
insulation; lugs are annealed copper, lead- 
plated, and insulation 
shroud that eliminates the need for grease 


with a crimped 


to protect cable from corrosion. 


Terminal is installed with tooling that 
simultaneously indents connector and seals 
shroud. After installation of the terminal, 
the lugs are bent as required for the ap- 


plication. 


In addition to meeting all perform- 
ance requirements, installation costs 
were reduced enough to offset the 
higher price of solderless lugs. With 
the smaller tube diameter of the 
solderless lug there was a saving in 
copper of approximately 8000 lb per 
year, and a conservation of 4500 Ib 
of tin otherwise used in soldering. 

To adopt the new lugs in the 
form submitted for tests would have 
entailed extensive revisions in draw- 
ings and specifications. With Burndy’s 
cooperation we designed a solderless 
lug, shown here, that matched all di- 
mensions of our solder lugs except for 
the shroud length which required 
only a simple change in basic specifi- 
cations and permitted connectors with 
assigned catalog numbers to be made 
with either solder or solderless lugs. 

Lugs were annealed and could be 
bent if desired, and the plating was 
bonded well enough to the copper to 
provide complete coverage after 
crimping. Therefore, the length of 
the lug was designed to permit bend- 
ing after crimping. Thus, a single 


ELECTRICAL MANUFACTURING 





DESIGN TRENDS 





stock of lugs for a specific cable size 
with a fixed center to center of bolt 
holes could be modified as necessary 
after cable connections were com- 
pleted to provide the required bend- 


ing angle. Our specifications still 
provide optional use of either solder 
or solderless lugs since occasionally 
it is desirable to use salvaged lugs, 
or installation equipment may not be 


available for a repair job. But future 
designs will all be based on solder- 
less type lugs wherever practicable 
for lower cost and better protection 
against corrosion. ood 


Transistors With Multiple Elements 


Two NEw Types of transistors have 
been developed by Sylvania Electric 
Products, Inc.—a four-element “tet- 
rode transistor” and a five-element 
“pentode transistor.” In announcing 
the development in July, Sylvania in- 
dicated the tetrode would be avail- 
able around August 15, and the pen- 
tode later this year. The company 
also produces conventional — three- 
element transistors of both the point- 
contact and junction types. The first 
tetrode and pentode transistors are 
of the point-contact type. 

Whereas the triode transistor has 
two cat whiskers in contact with the 
germanium crystal, the tetrode has 
three wires making contact and the 
pentode, four. It is expected that in 
a number of potential applications 
one tetrode will do the work of two 
triode transistors and in some Cases, 
one pentode will do the work of 
three triodes. The net result will be 
simplified circuitry in electronic 
equipment, more compact units, and 
substantially lower cost of manufac- 
ture. Long life of the transistor will 
cut maintenance expense and low 
power requirements will reduce cur- 
rent or battery costs of portable 
equipment. 

The table lists the characteristics of 


Characteristics of Sylvania Type 3N21 
Point-Contract Transistor Tetrode 


Maximum D-C Ratings | 


Collector voltage (1) —60 
Collector dissipation, mw 100 
Emitter voltage (1, 2) —50) 
Emitter output, mv (2) 30 
Ambient temperature, C 50 


Typical Operating Conditions 

(at ambient temperature of 25 C) 
Modulator or mixer: 

Collector voltage (1) 

Emitter current, ma (2) 
Switching application: 

Collector voltage (1) 

Emitter current, ma (2) 
Current amplification factor 
Resistance in ohms: 

Input (output open-circuit) (2) 5 

Feedback (2) 350 

Output (input open-circuit) 25,000 
Rise time, microsec 0.2 
Turn-off time, microsec 0.5 
(1) Voltages are with respect to base 
(2) Either emitter 
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the Sylvania Type 3N21 point-con- 
tact tetrode transistor, which is de- 
signed primarily for use in switching 
and small signal applications. Switch- 
ing uses would include a logical “or” 
circuit, shown schematically, such as 
is used in binary computers, and in 
control and sequencing operations; 
also in gating circuits and as a ring 
counter in the form of a two-input 
diode. Signal applications could in- 


clude modulation, audio or low r-f 
mixer circuits and signal translation. 

As the sketch illustrates, the four 
leads of the tetrode transistor are 
sealed in a glass base upon which the 
germanium crystal and the cat whis- 
ker mounting posts are supported. 
The dome-shaped envelope is a cast 
resin proportioned to give the needed 
dissipation. 

Sylvania has been a manufacturer 


Superconveyor. All this motor power—from 177 G-E 3-hp d-c motors—is 
used to move hot-rolled strip steel from the finishing stand to the down 
coiler, driven by a 300-hp mill motor. This is part of the high speed 
(1770 fpm) rolling mill built recently by the United Engineering & 
Foundry Company for the new Pittsburgh Steel Company mill at Allen- 
port, Pa. Main drives, totalling 34,741 hp, were supplied by General 


Electric. 


ooo 
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Input No.1 
Input No.2 


Reset 


Logical “or” (binary counter) com- 


puter circuit using a tetrode transistor 
with two emitters and one collector. 


of vacuum tubes since the early 
1920’s and is still one of the largest 
producers. The company has been 
carrying on research in semi-con- 
ductors for some years. During the 
war, Sylvania began making silicon 
crystal detectors for radar and is now 
the largest producer. In 1945, the firm 
introduced commercially the _ first 
germanium diode, laying the ground- 
work for later transistor development. 

Sylvania point-contact triode tran- 
sistors bear the designation 2N32, 
the junction type P-N-P transistor, 
2N34. They are each housed in her- 
metically sealed cases to make them 
moistureproof. OoOd 


0.014 in spring steel and 


to three wires. 





i 


-042 
-052 


Keeping Wiring in Place 


THIs SPRING CLIP ties down loose wiring in an automatic clothes dryer, 
and keeps the conductors away from a localized high temperature area. 
The clip, made by Tinnerman Products, Inc., Cleveland, is formed from 
heat treated. 
flange, the sheared barbs in the base leg hold the clip firmly without 
punched holes and permit positioning where most convenient. Wire- 
retaining portion is held flat against the panel and accommodates up 


! 
' 
{ 
i 
1 
Output 


GAT- 
WHISKERS 


GERMANIUM 
CRYSTAL 


Construction of Sylvania Type 3N21 
crystal tetrode transistor. Height from 
base to dome of plastics encapsulator 
is 0.621 in.; base diam., 0.232 in. 


SPEED CLIP 


ONE TO THREE 
— (40 Dia.WirRes 


\ 





PaANew 


When hand inserted over a 
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Brass Powder Parts 


Brass was a late starter in the field of 
powder metallurgy and, consequent- 
ly, the qualities of this powder for the 
pressing and sintering of structural 
parts are not as well known as those 
of some of the more firmly established 
metals. But brass powders are coming 
on fast and their current relative posi- 
tion in the field, from the standpoint 





Mechanical Properties of 
Powder Metal Parts 
Density, Tensile Elong 
Material dry psi 


a me _ - 


Leaded Brass 80-20 7.4 


Bearing Bronze, 


20,000 10 


10% tin 6.4 12,000 1 
Structural Bronze, 
10% tin 7.0 18,000 2% 


Iron-Copper 10% Cu 5.9 32,000 % 


12,000 1% 


ut 


Plain Iron 





of physical properties, was set forth 
in a paper “A Progress Report on 
Brass” delivered at the 1953 Metal 
Powder Association meeting by D. C. 
Bradley, The New Jersey Zinc Sales 
Co., and W. R. Toeplitz, Bound Brook 
Oil-Less Bearing Co. 

The authors of the paper prepared 
a series of charts comparing preal- 
loyed 80-20 leaded brass with a typ- 
ical low density bronze bearing mate- 
rial, a high density bronze structural 
alloy, a 90 iron-10 copper mixture 
and a normal density plain iron. The 
prealloyed 80-20 leaded brass was 
selected for comparison because it is 
the most widely used brass powder. 
The conclusions drawn from the 
charts were: 

1. Brass compares very favorably 
with the other materials from the 
standpoint of solid density obtained 
with normal forming pressures. 

2. The uniform shrinkage of brass 
during sintering permits accurate die 
design and results in a high density 
product with minimum forming pre- 
sure. 

3. Brass is exceeded only by the 
iron-copper alloys from the stand- 
point of tensile strength, under com- 
parable production conditions. 

4. Brass has much better elonga- 
tion than the other commercial ma- 
terials. 

The compositions of the five mate- 
rials used in the comparison are 
shown in the accompanying table, 
together with their density, tensile 
strength and elongation values for 
sinterings made under commercial 
conditions. ooo 
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Improved New 


VARGLAS SILICONE 
Tubing and Sleeving 


Se j 
Mee* 

. 
‘> asia 


gO 
Sa tite 


YOU vi Silicone has been made more flexible. 
S 


harp turns and 90° bends cause no cracking or 
peeling — no loss of dielectric strength. 
As pioneers in the manufacture of silicone sleeving and 
tubing, we know this is the greatest improvement made 
during the past ten years. Unexcelled where high tempera- 
tures must be withstood for several hours — not just for 15 
minutes. You need not sacrifice abrasion resistance and 
toughness to get flexibility. The new Varglas Silicone sleev- 
ing and tubing will pass cold bend tests at 35° to 40° 
LOWER temperature than formerly. 


The only Class H insulation 
De } ; with all these features: 


7 Efficient from 500° F. to — 85° F. 
Moisture and Fungus Resistant 





Flame Resistant — Self extinguishing 

Abrasion Resistant 

Dielectrically Strong with average readings up to 7,000 
volts. 

Available in 10 colors — at no extra cost. 









Samples of Varglas Silicone products as 
well as samples of our complete line of tubing 
and sleeving are available in a convenient sample 





CORPORATION 







Makers of folder. Just drop us a line telling us your problem 
; : and its peculiarities. 
Electrical Insulating 
Tubing and Sleeving 


VARFLEX Sates @e.. Tuc. 


309 N. Jay St., Rome, N. Y. 
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Acrylic and Die-Cast Assembly in Door Handle 


ACRYLIC PLASTIC and die-cast metal 
have been combined effectively in 
the design of the “trip-saver” door 
handle for the new Servel, Inc., 


“Automatic Ice-Maker” refrigerators. 
Roughly rectangular in shape, 7% in. 
maximum 


x 4 in., and 1% in. in 


depth, the handle is apparently of 
gleaming plated and painted metal. 
Actually, almost all the visible por- 
tion of the handle is molded in one 
piece from clear Plexiglas V-100 
acrylic molding powder. The rear 
or inner surface of this transparent 





Colorful handle for Servel refrigerator has transparent molded acrylic cover 
with some inner areas spray-painted in blue and red, and other surfaces 
aluminum-coated. Die-cast parts are used in internal construction. “Streak of 
lightning” symbol is identification for the Servel electric compression re- 
frigerator. A star identifies the electric absorption type. and a gas flame, the 


gas type. 


molding is then spray-painted in blue 
in the lower and upper-central area; 
the distinguishing Servel check mark 
is spray-painted in red; and the sides 
and the remaining upper face of the 
handle are coated with aluminum 
by vacuum deposition. 

The acrylic molding fits against a 
raised edge on three sides of the 
die-cast latch assembly and the whole 
handle is assembled by an S-shaped 
plated-steel clip which engages a lip 
formed at the base of the molding 
and fastens it securely to the die- 
casting. Although no gasket is used, 
the assembly is virtually dustproof. 
The colored coatings on the die-cast 
back surface are thus protected from 
abrasion and wear. The spring-backed 
latch is operated by pressure on the 
lower, forward-angled section of the 
plastic molding. 

Another plastic application in this 
handle is a molded polyethylene but- 
ton about °8 in. in diam and % in. 
long that acts as a resilient silent stop 
when the latch is released. A small 
bolt, threaded through a_ die-cast 
member and into the polyethylene 
stop, adjusts the latch action and is 
fitted with a lock nut to hold the 
adjustment securely. 

The acrylic molding (plated and 
spray-painted) weighs only slightly 
over 5 oz. The part is molded for 
Servel by Kent Plastics Corp., Evans- 
ville, Ind. Handle provides simple 
touch operation; wrist, elbow, and 
forearm as well as hand can be used. 


Vacuum-Formed Styrene Copolymer Parts 


INTRODUCTION of styrene copolymer 
sheets particularly adaptable to vac- 
uum-forming methods provides the 
design engineer with new opportuni- 
ties, according to the Campco Divi- 
sion, Chicago Molded Product Corp. 

Campco sheet is available in con- 
tinuous extruded sheets of any de- 
sired length, and in standard widths 
from 26 in. to 58 in. Thicknesses run 
from 0.005 in. to 0.125 in. Standard 
color is white; unlimited color on spe- 
cial order. High impact strength and 
low weight are the outstanding char- 
acteristics. Sheet comes with a high 
gloss or with a matte finish, which 
are produced during the extrusion 
process. (See table for properties.) 
The sheet is easily formed by various 
methods. It machines, punches, saws, 
drills and cements easily. With spe- 
cial die design it is possible to obtain 
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undercuts that cannot be obtained in 
closed molds. Inserts are practicable 
in some cases in formed parts. It can 
be painted and vacuum metallized. 

Adaptability to vacuum-forming 
techniques is potentially its greatest 
asset. This technique is currently 
arousing a great deal of interest in 
the plastics field since the production 
equipment is relatively simple and in- 
expensive. (See Figs. 1 and 2.) The 
sheet is warmed, locked in place over 
a mold that reproduces the exact 
shape and detail, vacuum is applied, 
the sheet snaps into the mold and 
cools into a fixed shape. 

Molds can be made of wood, plas- 
ter, cast aluminum, metallized plaster, 
metallized wood, sprayed aluminum 
shells, resin-impregnated plaster. Al- 
teration of molds is relatively simple. 
Mold making requires only a fraction 


Properties of Campco 
S-300 Styrene Copolymer 


Value 


4000-5000 
22-30 
3.3-3.8 


Property 

Tensile strength, psi 
Elongation, per cent 
Modulus in tension 

x 10° psi 
Impact strength, 

Izod notched 

Izod unnotched 
Flexural strength 
Heat distortion, deg. F 
Flammability, in/min. 
Rockwell hardness 
Specific gravity 
Thermal expansion, 

in./in./deg C 
Yield point, psi 


1.5-3.0 
11-18 
no failure 


1.04-1.06 
6.5-8.5x105 


26,000 


* These properties are for the raw material; 
sheet properties may vary slightly. 
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GUARDIAN. 
aa Ee 


standard spacing of mounting bracket holes 
enables you to meet new control specifications 
without changes in frame drawings... 


The story is told—aircraft research, development and design en- 
gineers are sold on the new interchangeability feature of Guardian 
Aircraft Relays as the only method of meeting changing con- 
trol specifications without re-working frame drawings. Stand- 
ard spacing of mounting bracket holes is the ‘“‘master key”’ to complete 
interchangeability of these highly reliable Guardian Aircraft 
Relays. Other bracket dimensions vary only between back plates 
and terminals on face plates. 


TORS Units range from S.P.S.T. (time delay available), to 4 P.D.T., with open- 

DRS r type mounting or sealed to MIL-R—6106 specifications. Many available to 

eae the new M.S. specifications. Weights range from 7.5 ounces to 20.8 ounces. 

a IE Get complete flexibility of control at the design, modification and retrofit 
stages. Your copy of Bulletin 1 A-R tells how. Write. 





Interchangeable 200 Ampere 
10 Amp 4 P.D.T. Solenoid Contactor NOTE THE PRECISE ALIGNMENT OF MOUNTING HOLES! 
25 Amp 10 Amp 10 Amp 10 Amp 10 Amp 10 Amp 50 Amp 10 Amp 10 Amp 


$.P.D.T. 3P.D.7. 4P.D.T.  S.P.D.T. 2P.D.T. 3 P.D.T. 5.P.0.T. 3P.D.1. 2 P.0.T. 
Specify from Guardian's complete range for every advantage of quick interchange! 


GUARDIAN WELECTRIC 


1627-K W. WALNUT STREET CHICAGO 12, ILLINOIS 
A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 
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DESIGN TRENDS 





Fig. 1—Small parts are formed rapid- 
ly and from Campco 
S-300 by means of simple vacuum- 
forming machines like this one in the 
plant of Fabri-Form Co., Byesville, 
Ohio. After the sheet is clamped in a 
frame, the frame is placed under a 
radiant heater (not shown), then over 
the die visible under the empty frame 
in this photograph. Vacuum, drawn by 
the piston in the background, is ap- 
plied through small perforations in the 
die; sheet snaps down against mold 


inexpensively 


and cools into permanent form. 





Fig. 2—Vacuum-forming of a refrigerator door liner at Fabri-Form Co. The 


of the time required for conventional 
closed-die molding. Multiple piece 
forming can be handled and is now 
being done for TV tube backs. 
Among various applications those 
in the refrigerator field (see Fig. 3) 
are particularly interesting. Other 





Fig. 3—Supported by the thumb and 
fingers of one hand, the light-weight 


door liner 


refrigerator (left) was 
formed in a low-cost mold in a matter 
of seconds from a Campco_ S-300 


rigid plastic sheet shown on the right. 
Vacuum-formed by Regal 
Company, Kansas City, Mo. 


Plastics 


sheet is first clamped in the frame shown in front of the workman, then heated 
to forming temperature under the radiant heater in the background. Frame 
is placed over the simple wood mold in the foreground, and vacuum applied 
through small perforations in the mold. The sheet instantly assumes the mold 
contours. After a few seconds cooling, the frame is moved back to the center 
rack. Shown here, a completed liner is being removed. 
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fields include aircraft instrument pan- 
els, machine housings, air conditioner 
housings and_ grilles, TV receiver 
parts, lighting fixtures. The new sheet 
is said to be particularly adaptable for 
applications requiring a thin section 
difficult to injection mold. ooo 


Bibliography: 
Properties of 
Conducting Materials 


IN A CONTINUING editorial program 
of presenting data on _ properties, 
design stresses and applications of 
conducting materials the following 
articles have appeared in ELECTRICAL 
MANUFACTURING: 

Aluminum Die-Cast Squirrel-Cage 
Rotors, July 1946, page 125. Centri- 
fugal Casting of Aluminum for 
Squirrel-Cage Rotors, January 1947, 
page 100. Two articles reporting 
the development of alternate meth- 
ods for producing cast aluminum 
rotor bars at cost savings as com- 
pared with brazed copper construc- 
tion. 


Design Stresses for Beryllium Copper 
Parts, March 1948, page 76. Maxi- 
mum allowable working stresses for 
three age-hardening alloys; effect 
of cold work and final heat treat- 
ment on performance. 

Aluminum as a Material for Electri- 
‘val Conductors, July 1948, page 
74. Price and supply situation set- 
ting the stage for wider use of 
aluminum in wire and cable. 

Brass and Bronze for Electrical 
Springs, April 1949, page 114. 
Properties and applications for four 
types of high-strength copper-base 
alloys combining conductivity and 
corrosion resistance. 

Yield Strength in Spring Design, June 
1949, page 206. Discussion con- 
cerning limitations of yield strength 
as a criterion in selecting spring 
materials. 

Beryllium Copper at Critical Points, 
June 1950, page 108. How service- 
free performance at lowest cost was 
obtained in design and material 
selection for four current carrying 
parts in an IBM accounting ma- 


chine. 
Conductive Materials for Elevated 
Operating Temperatures, June 


1951, page 128. Influence of heat 
on electrical and thermal conductiv- 
ity, tensile strength, elongation, en- 
durance for four alloys. 

Aluminum Magnet Wire, May 1952, 
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any Maintenance required 
with Adlake Mercury Relays! 


Yes, thanks to their positive, leak-proof sealing 
... their sure-fire mercury-to-mercury contact 
.. . their immunity to normal vibrations and 
temperature changes . . . thousands of satisfied 
users in every branch of industry can testify 
that ADLAKE Relays literally require no mainte- 
nance whatever! 


ADLAKE Relays have won their place by proven 
dependability—year in and year out—in jobs 
that conventional relays can do in an uncertain 
manner at best! For every ADLAKE Relay is 
tested—and guaranteed—to meet specifications! 


Yes, in chick incubators or diesel locomotives — 
wherever sensitivity and dependability are re- 
quired—you can always count on ADLAKE! 
Send for complete Relay catalog today ... 
write The Adams & Westlake Company, 1168 
N. Michigan, Elkhart, Indiana. In Canada, 
write Powerlite Devices, Ltd., Toronto. 


Every ADLAKE Relay is tested... 


and guaranteed...to meet 
specifications! 
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Type 1040 ADLAKE 
Time Delay Relay... 
4, contact normally open 
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Established 1857 « ELKHART, INDIANA + New York « Chicago 


Manufacturers of ADLAKE Hermetically Sealed Mercury Relays 
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DESIGN TRENDS 


page 134. Survey of current use of 
insulated aluminum wire in motors, 
transformers and coils; physical 
properties of aluminum and copper 
tabulated; methods of joining and 
terminating discussed. 


NEED FOR Low frictional torque and 
small available mounting space in a 
radar antenna rotator prompted speci- 
fication of miniature radial ball bear- 
ings in a gear drive designed hy 
Bendix Radio, and manufactured by 
the Akeley Camera and Instrument 
Corporation, New York City. Friction 
had to be kept low because a torque 
of only 10 oz-in. was available from 
the motor to rotate the antenna, and 
drive a 480:1 gear train operating 
a timing cam and a resolver. 

For the resolver to accurately trans- 
mit the position of the antenna, back- 
lash in connecting gears had to be 
kept to a minimum. To prevent ex- 
cessive radial play and tilting of the 
gears, and also minimize friction, a 
pair of miniature bearings are in- 
stalled on a fixed shaft on which are 
mounted two concentric gears con- 
necting the motor and resolver shafts. 
The remaining gears driving the tim- 
ing cam are not mounted on ball 
bearings because the shaft speeds 
and loads are considerably lower. 

The pitch diameter of the larger 
of the two concentric gears was lim- 
ited to 2% in. by the housing dimen- 
sions. The 4:1 gear ratio required of 
the two gears in which ball bearings 
are mounted established the pitch 
diameter of the smaller gear. Gear 
cutting tool clearance and strength 
considerations limited the diameter of 
the small gear hub to 15/32 in. To 
meet these requirements of low fric- 
tion and space, miniature bearings 
with an OD of 0.3125 in. and a bore 
of 0.1250 in. were selected. The two 
bearings, manufactured by Miniature 
Precision Bearings, Inc., of Keene, 
N. H., are installed with snug slip fits 
on both the bore and OD and are 
secured between a shoulder on the 


THE FIRST CERAMIC permanent mag- 
net material with no nickel, cobalt. 
tungsten, chromium or other critical 
materials, is now in production at the 
Saugerties, N. Y., plant of Ferrox- 
cube Corporation. Produced under 
the trade name “Magnadur,” the mag- 
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Aluminum Casting Alloys, 









August 
1953, page 97. Composition and 
properties of light alloys suitable 
for sand, permanent mold and pres- 
sure die casting; includes data on 
electrical conductivity. 


Miniature Bearings Reduce Friction 


Two 
miniature 
beorings 


Secondary 
Resolver 


drive pinion“ = 74F 


mt | 
geor Lock nut 






Strength of Copper at Elevated Temp- 
eratures, September 1953, page 


143. Summary of 10-year creep test 
strength 
tabulated. 
Ooogd 


on 12 materials; creep 
for service at 300 F 





Speed reducing 
geor 


‘Stotionary 
shaft screw 


Motor drive 
pinion 


On this radar antenna rotator a pair of miniature radial bearings on 


the 4:1 reduction next to the motor shaft keeps friction to a minimum 


while giving sufficient support to eliminate side play and backlash. 


housing and a shoulder nut screwed 
onto the shaft. Like all other moving 
components of the mechanism, the 








Non-Metallic Permanent Magnets 


nets are made by powder metallurgy 
from a mixture of barium and iron 
oxide, pressing or extruding the mix- 
ture to the desired shape and sinter- 
ing at high temperatures. The result- 
ant product is a very hard, rather 
brittle black pottery-like substance 








bearings are lubricated with low-tem- 
perature grease to withstand outdoor 

‘ a ae an 
service. age 





with exceptionally good permanent 
magnet properties. 

As shown in the accompanying 
chart, the material has extremely high 
coercive force and resistance to de- 
magnetization, and an energy prod- 
uct nearly twice that of Alnico V. The 
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FASTEST THING IN FASTENING S® 





Po 
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cailiance~ -tyRns: TO TINNERMAN se 
..» BEAMS-IN 50% ASSEMBLY SAVINGS! Sa 


Start by hand 


4 


~<a Engineers at Alliance Manufacturing Company, ; , 
s - ; 2 . ... Zip over integral studs, rivets, 
_ Alliance, Ohio, knew from experience how tubing, or other unthreaded 
| SPEED NUT brand fasteners change fastening parts; bite into smoothest, 
tS é : és = : hardest surfaces — lock with 
1A problems into production savings. That’s why Gon: cadien Senahen ane 
they “‘turned”’ to Tinnerman for a clear savings plastic or wood. Eliminate 
\ picture in designing the Tenna-Rotor! Push-On cone Seatats Se puaenety Caee 


machining of die castings! 


SPEED NUTS were selected right from the 
Tinnerman catalog for tremendous time and 





engineering savings at the design stage! 16 Write today for your copy of 

Push-Ons, zipped over integrally molded studs, SPEED NUT “Savings Stories” a 

attach the electronic mechanism to the plastic control panel booklet of amazing examples of 
and box! They eliminated metal inserts, nuts, and lockwashers Tinnerman savings to industry: 
— reduced materials handling — stepped-up production, and TINNERMAN PRODUCTS, INC., Dept. 12, 
netted a 50% savings in assembly costs. Box 6688, Cleveland 1, Ohio. In Canada: 
Dominion Fasteners, Ltd., Hamilton, 

A call will bring your Tinnerman representative with complete, eS ee ee 
detailed information to help solve your fastening problems... Seiuanet dace ee Sigman a 


and maybe find savings like this! — 7 rue Henri Barbusse, Levallois (Seine). 


Boies 








MORE THAN 8000 SHAPES AND SIZES 
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DESIGN TRENDS 
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B, gauss x10 
~ 


a a 


material also has very high electrical 
resistivity which permits its use in 
high-frequency fields without intro- 
during undesirable losses. Specific 
gravity is only 4.5 offering substantial 
weight reduction possibilities. 
Because of its high resistance to self- 
demagnetization (1600 oersteds) mag- 





Energy product 
-- Magnadur 1 


0.2 0.4 0.6 0.8 
BH product 


10x10® 


net length can be relatively short, and 
parts may be magnetized external to 
their circuit. Since the permeability is 
approximately unity, the effects of 
self-demagnetizing and stray field are 
small. 

Initial production is concentrated 
on toroidal rings developed specially 


Properties of Magnadur 1 


Terminology per ASTM A127-46 


Residual induction, B,, gauss 2000 
Saturation induction, B,, gauss 4200 
Coercive force, He, oersteds 1600 
Energy product, BH 106 8.5 
Resistivity, ohm-cm 106 
Magnetostriction constant 10-4 
Thermal coefficient of residual 

induction at BH max, per cent 

per deg C 0.15 
Specific gravity 4.5 
Max working temperature without 

affecting B- 100 C 
Curie temperature 450 C 


for focusing magnets on TV picture 
tubes. These ring magnets provide 
sharp and uniform focusing with re- 
duced stray fields. Further informa- 
tion may be obtained by letterhead 
request to Ferroxcube Corporation of 
America, 307 Marshall St., North 
Adams, Mass. oOood 


One-Piece Aluminum Refrigerator Liner 





NEW CHEST-TYPE home freezers made 
by General Electric employ an 
aluminum-lined storage compartment. 
The liner is a one-piece drawn 
aluminum shell with rounded corners 
and anodized. Refrigerant coils are 
brazed directly to the outside walls of 
the liner; insulation is glass fiber. In- 
terior dimensions of the alumigum 
liner illustrated are: 25 in. deep, 41 
in. long, 19 in. wide. 

Outer cabinet is also one-piece, but 


of welded sheet construction and 
Bonderized with a two-coat baked 
enamel finish. Prime coat is applied 
electrostatically to insure complete 
surface coverage. 

To avoid accidental turning off of 
freezer the temperature control has 
no OFF position. The only way the 
unit can be turned off is to remove 
the plug connection from the electrical 
outlet, and a plug clamp is provided 
to prevent accidental removal. O 5 O 


Progress in Automation Methods 


C. F. Hautau, President 


Hautau Engineering Co., Detroit 


PrimariLy, the goal for all automa- 
tion is to eliminate all manpower 
from a plant or production line and 
develop an automatic factory. So far 
this goal hasn’t been reached, but 
progress in that direction can be 
made by eliminating all forms of 
inter-machine storage of parts and 
sections. At present, machine tools 
can efficiently carry out the actual 
processing of parts, but these must 
be moved from processing machine 
to processing machine. In addition, 
a bank of the parts usually must be 
provided between the machines to 
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take care of the dissimilar operational 
rates of each, 

Many modern machine tools or 
processing units are provided with 
satisfactory feeding devices for hand 
operation. They usually do not have 
the type of device that will properly 
index, orient and position the piece 
as it comes from the proceding ma- 
chine. This must be provided by the 
automation equipment. After it has 
been decided that a line or process 
is to be made automatic in operation, 
it is necessary to study the project 
along the lines of the antithesis ap- 
proach. This is actually the study of 
each operation to develop some other 


way of doing a processing, rather 
than following present practice. This 
may result in short-cuts and simplified 
methods of procedure. 

The aim of an automated system is 
to completely contro] or hold the in- 
dividual part as it is passed between 
processing stations so that all of the 
positioning, feeding and inspecting is 
done on the basis of an individual 
part. By including automatic inspec- 
tion of the individual piece, it is im- 
possible to run a large number of 
parts which are off specification. An 
improperly made part will stop the 
process or eject the part. 

(Continued on page 364) 
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GE wun toe O-PAGE FOLDER 


See where and how we mass-manufacture Small Gearing 
to uniformly fine tolerances. This attractively printed 8\2 
x 11” 6-page folder is punched for ring-binder use. You'll 
want to keep it handy for frequent reference. It contains 23 
pictures of Small Gears, plant views, as well as Diametral 
and Circular Pitch Tables. Ask for your copy on company 
stationery, please! 








G. $. Small Gears 
PUR-RR 
Like a Kitten ! 


Smooth, quiet, “purring” performance is charac- 
teristic of the Fractional Horsepower Gearing 
we make! And no matter what the device or how 
the power is transmitted, you can depend upon 
these better Small Gears to give greater satisfac- 
tion and longer life to the ada, G.S. have 
the distinction of over 30 years experience in 
the design and manufacture of Fractional Horse- 
power Gearing exclusively! Methods and ma- 


y ; aS 
Specialties, Inc. 
chines have been perfected to a degree of : 


efficiency and economy often considered im- 2635 WEST MEDILL AVENUE 


possible! Each Gear, in a production run of CHICAGO 47, ILLINOIS 
thousands, is precision produced to remarkable 
standards of accuracy and UNIFORMITY. You 
too can profit from the consistently finer quality 
of G.S. Gearing. Decide now, to let our skilled 
engineers and production craftsmen help you. 
Will you phone or write us today? 





SPURS © SPIRALS © HELICALS © BEVELS © INTERNALS 
WORM GEARING © RACKS ¢ THREAD GRINDING 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS 
OF FRACTIONAL HORSEPOWER GEARING 
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NEW COMPONENTS 
AND MATERIALS 


For further information on any item reviewed 


in this section, circle item number on postcard in 
Reader Inquiry Facility, or write direct to the 
manufacturer giving ELECTRICAL MANUFACTURING 


as the source for your inquiry 





COMPUTER BUILDING BLOCKS FOR DIGITAL COMPUTER SECTIONS 


With “Magnetic Decision Elements,” 
it is possible to build the arithmetic, 
program, control and memory sec- 
tions of any digital computer. This in- 
cludes both serial and parallel sys- 
tems, from simple flip-flops and 
binary counters to large-scale general 
purpose computers and dignital dif- 
ferential analyzers. Only two types of 
building blocks are needed, termed 
“S” and “A.” The components, con- 





SHAFT-MOUNTED SPEED 


Available in 7 sizes, Shaft-King, a 
13:1 ratio series of shaft-mounted 
speed reduction units provides V-belt 
drives for speed ranges of 11 to 115 
rpm. Adaptable to any shaft-size up 
to 31% in. the speed reducers require 
only standard shaft lengths (twice the 
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sisting of miniature diodes and 
toroidal wound coils, are cast in a 
l-in. cube of an epoxy resin, Con- 
nection to nine sockets is made by 
Hubbell Interlock connectors for 
rapid cascading in any desired per- 
formance pattern. Synchronization 
and power drive are derived from a 
200-ke “clock” pulse generator. 
Each decision element has two in- 
puts and one output and contains 


re ee 
Oe ome 
nan 44e521..°) 
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facilities for decision, storage, power 
and amplification and pulse shaping. 
Element A has the property of a mix- 
ing circuit, while element S has the 
property of a negative coincidence 
circuit. It will generate an output 
pulse in response to the absence of 
an input pulse on all input lines. 
Mixing is obtained by miniature 
diodes in parallel on each of the two 
input lines. Storage of a signal is 
provided by applying the output of 
the diode mixer to a toroidal winding 
on a core of magnetic material hav- 
ing an essentially rectangular hys- 
teresis loop. Information is read out 
by another coil on the core, while 
a third winding takes its driving sig- 
nal from the clock. The clock pulses 
are rectangular and appear in a repet- 
itive train of positive and negative 
pulses. Minnesota Electronics Corp., 
St., Paul, Minn. 


circle No. 1, Reader quiry Facility 
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REDUCER FOR VARIED SPEED RANGES 


shaft diameter plus clearance) to be 
mounted directly on the shaft of the 
driven machine. Driving motor limits 
range from fractional-horsepower to 
42.8 hp. Two trains of flame-hard- 
ened helical gears are used to reduce 
the driven shaft speed. Gearing and 


bearings are continuously splash lub- 
ricated by the high speed gear and 
the countershaft pinion, which oper- 
ate in an oil reservoir in the lower 
third of the three-wall housing. The 
concentric shaft design places both 
the input and output shaft above the 


ELECTRICAL MANUFACTURING 


re 
ee 


ee . 











What Combination 
does your product call for § 





IMPACT STRENGA 


STRUCTURAL STRENGTH 

HEAT RESISTANCE 
MOISTURE RESISTANCE 
ALKALI RESISTANCE 
ELECTRICAL INSULATION 
DIMENSIONAL STABILITY 
SMOOTH SURFACES 
LASTin«G FINISH 
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| You may find the answer in 

eT 

. 

©) PHENOLICS 

le 

: Of course, no single material will give you all these qualities. 


: But among the various formulations of phenolics and fillers 
are these important advantages, either singly or in combina- 
. | tion. That’s why this tried and proven material is still the 
most widely used of all plastics for hundreds of well-known 
applications. 

t 

: 

i 


The important thing is to know which of the dozens of 
phenolic formulations to use . . . and how to be certain of the 
desired results every time. And that’s where we come in. 
We’ve been molding phenolics in all their widely varied forms 
for more than 34 years. We mold all other commercial plastic 
materials, too. So, all in all, we have accumulated a lot of 
valuable experience. 


A surprisingly large number of the biggest names in in- 
dustry have taken advantage of this experience .. . and, as a 
result, come to Chicago Molded year after year for the best 
in molded plastics. Most of them started by talking things 
over with a Chicago Molded engineer. You might find this a 
good idea, too. And there’s no obligation whatsoever. Just 
drop us a line. Or, for fast action, wire or phone. 


b- 
id 


er 


CHICAGO MOLDED 
r &> PRODUCTS CORPORATION ceo noses or ne RMUCA.. 


‘a : 1024 North Kolmar Avenue ¢ Chicago 51, Illinois Member, Committee on Large Plastics Moldings, SPI 
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Fits your 
Product --- 
BYTE RMNTeL Ss 


BRADLEY 


Series 300 
BY" x 4K x 1K 
(assorted compartments) 


2%"' x 1-7/8" x 1%"' 


Many aggressive merchandisers of in- 
dustrial components are using our 
polystyrene boxes to improve 

packaging . . . create sales appeal. 
Write for illustrated catalog, giving 
dimensions, etc. . . . or visit our new 


factory and showrooms when in Chicago. | 


PL OLeR SE i a. 
550-58 North Damen Ave 


Chicago 47. Ill 


their 


for 
against a 


oil level, eliminating necessity 
bearing seals to operate 
head of oil. Additional features in- 
clude a_ leak-proof antifriction oil 
sealing system, interchangeable split 
| tapered bushings, and the use of both 
| ball bearings and tapered roller bear- 
| ings. Overall diameters range from 
| 9% to 23% in.; overall width, in- 
| cluding shaft, vary from 77142 to 19% 
| in. For protection against sudden 
| overloads or jamming conditions, re- 
| ducers can be equipped with com- 
| pany’s torque-arm overload release. 
| Also, reversing must be pre- 
vented, they may also be equipped 
with an internal backstop. American 
Pulley Co., 4200 Wissahickon Ave., 
Philadelphia 29, Pa. 
No. 2, Reader Inquiry Fo 


where 


| CONTINUOUS ROTATION 
| POTENTIOMETER 


| Series of 360-deg continuous rotation, 
3 in. OD high-precision potentiom- 
| eter is designated Model L. Varia- 
tions on the basic design include the 
Model L with bushing mounting and 
sleeve bearings, Model LS with servo 
lid mounting and Oilite bearings, and 
| Model LSP with servo lid mounting 
and ball bearings. Available érom 
| stock are Models L and LS with 
| standard linearities of 0.5 per cent 





4.912 rae 
fron as 


in resistance ranges from 10 to 100 


| kilohms. Other versions with lineari- 


ties as high as +0.1 per cent (5 
kilohms and above) will be manufac- 
tured to order. Additional feature of 
Model L is a method of phasing by 
means of an external ring clamp. 
Phasing, when necessary, may be ac- 


complished in the field, and, in the 
case of ganged assemblies, each sec- 
tion can be phased independently. 
Extra taps can be spot-welded at the 
factory with a tolerance of | deg. 
As many as 33 taps can be made in 
a single section. Up to eight sections 
of the Model L can be ganged to- 
gether (at the factory) on a common 
shaft. Other optional features include: 
double shaft extensions: all electrical 
connections are spot-welded for max- 
imum dependability; and no pressure- 
type connections are used. The Model 
L supersedes the Model F, and in 
most versions is physically and elec- 
trically interchangeable with Model 
F. Electrically, the Model L is the 
equivalent of the Model F, yet outer 
diameter of the Model L is only 3 in. 
compared with 3% in. for the earlier 
model. The Helipot Corp., 916 
Meridian Ave., South Pasadena, Calif. 
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MAGNETIC IMPULSE 
COUNTER 

Magnetic counter was developed pri- 
marily for use in crossbar and relay 
type central telephone offices as a re- 
placement for rotary switches or relay 
counting chains generally employed 
for this purpose. It is now being of- 
fered for application in the industrial 
control field. The counter consists of 
a relay-like structure having a core 
pole to which armatures are attracted 
for operating 10 spring stacks. Each 
of the stacks consist of 1 normally 
closed and 1 normally open contact, 
and each spring stack is operated by 
its associated armature. The pole 


core has an extension which provides 
a magnetic path for holding in nor- 
mal position those armatures not de- 
sired to operate on any given pulse. 
Contact springs are provided with 
welded palladium contacts of bar- 
dome form. Through a system of 
magnetic forces and __ tensioning 
springs, the armatures are attracted 
sequentially to the core pole in re- 
ponse to the several pulses of the digit 
being recorded. Once actuated, arma- 
tures are held to the pole of the hard 
core by residual magnetism; no hold- 
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RCOF CASE 
I 6 os ceuscctssaanss 1 25/64 
i ae caiaenaced 61/64 
| See .1 13/32 
BITE cccscusessiousssvasece 11/8 
SED aicccbcicniinnsiaed 4-40 FIL. 
TE aise cana 7/8 Dia. 
Unit Weight ................ 1.5 oz. 





SE Vicndinsioncinnsescessvees 
Mounting 
SUNIL: ccusctesenaccaasiconees 
Saree 

MINE) MOTI icasseciccesenseie 8 02. 








SM CASE 
RIN ai coceasonelacnaieuscoes 11/16 
RN cs odicdi ci seecsdcibeaahaanion 1/2 
SII scctvccsisiasepntonncsiten 29/32 
Ee 4-40 FIL. 
RN MIIIEE vsscicuvsecesinenees 8 0z 


The impedance ratings are 
listed in standard manner. 
Obviously, a transformer with 
@ 15,000 ohm primary imped- 
ance can operate from a tube 
representing a source imped- 
ance of 7700 ohms, etc. In 
addition, transformers can be 
used for applications differ- 
ing considerably from those 
shown, keeping in mind that 
impedance ratio is constant. 
Lower source impedance will 
improve response and level 
ratings... higher source im- 
Pedance will reduce frequency 
"ange and level rating, 


for Stock Hermetically Sealed Components 
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MINIATURE AUDIO UNITS...RCOF CASE 









































Type MIL Pri. Imp. Sec.imp. DCin Response Max. level List 
No. Application Type Ohms Ohms Pri., MA + 2db. (Cyc.) dbm Price 
H-1 Mike, pickup, line to grid TF1A10YY 50,200 CT, 500 CT* 50,000 0 50-10,000 +5 $16.50 
H-2 Mike to grid TF1A11YY 82 135,000 50 250-8,000 +21 16.00 
H-3 Single plate to single grid TFIAI5YY 15,000 60,000 Q  50-10,000 + 6 13.50 
H-4 Single plate to single grid, TFIA15YY 15,000 60,000 4 200-10,000 +14 13.50 
DC in Pri. 
H-5 Single plate to P.P. grids TFIAL5YY 15,000 95,000 CT 0 50-10,000 +5 15.50 
H-6 Single plate to P.P. grids, TFIA15YY 15,000 95,000 split 4 200-10,000 +11 16.00 
OC in Pri. 
H-7 Single or P.P. plates to line TF1A13YY 20,000 CT 150/600 4 200-10,000 +21 16.50 
H-8 Mixing and matching TFIA16YY 150/600 600 CT 0 50-10,000 + 8 15.50 
H-9 82/41:1 input to grid TFIALOYY 150/600 1 meg. 0 200-3,000 (4db.) +10 16.50 
H-10 10:1 single plate to single TF1A15YY 10,000 1 meg. Q 200-3,000 (4db.) +10 15.00 
grid 
H-11 Reactor TF1A20YY 300 Henries-O DC, 50 Henries-3 Ma. DC, 6,000 Ohms. 12.00 


COMPACT AUDIO UNITS...RC-50 CASE 


Type MIL Pri. Imp. Sec.imp. DCin Response Max. level List 
No. Application Type Ohms Ohms Pri., MA + 2db. (Cyc.) dbm Price 
H-20 Single plate to 2 grids, can TF1AL5YY 15,000 split 80,000 split Q 30-20,000 +12 $20.00 
also be used for P.P. plates 
H-21 Single plate to P.P. grids, TFIALSYY 15,000 80,000 split 8 100-20,000 +23 23.00 
DC in Pri. 
H-22 Single plate to multiple line TF1A13YY 15,000 50/200, 8 50-20,000 +23 21.00 
125/500** 
H-23_—~P.P. plates to multiple line TF1A13YY 30,000 split 50/200, 8  30-20,000 +19 20.00 
125/500** BAL. 
H-24 = Reactor TF1A20YY 450 Hys.-0 DC, 250 Hys.-5 Ma. DC, 6000 ohms... 15.00 


65 Hys.-10 Ma. DC, 1500 ohms. 
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SUBMINIATURE AUDIO UNITS...SM CASE 




















Type MIL Pri. Imp. Sec.Imp. DCin Response Max. level List 

No. Application Type Ohms Ohms Pri., MA = 2db. (Cyc.) dbm Price 

H-30 Input to grid TF1A1LOYY 50°"* 62,500 Q 150-10,000 +13 $13.00 

H-31 Single plate to single grid, TFIA15YY 10,000 90,000 0 300-10,000 +13 13.00 
3:1 

H-32 Single plate to line TF1A13YY 10,000**** 200 3 300-10,000 +13 13.00 

H-33 Single plate to low TF1A13YY 30,000 50 1 300-10,000 +15 13.00 
impedance 

H-34 Single plate to low TF1A13YY 100,000 60 +5 300-10,000 +6 13.00 
impedance 

H-35 Reactor TF1A20YY 100 Henries-O DC, 50 Henries-1 Ma. DC, 4,400 ohms. 11.00 
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* 200 ohm termination can be used for 150 ohms or 250 ohms, 500 ohm termination can be used for 600 ohms. 
** 200 ohm termination can be used for 150 ohms or 250 ohms, 125/500 ohm termination can be used for 150/600 ohms. 


*** can be used with higher source impedances, with corresponding reduction in frequency range. With 200 ohm source, 
secondary impedance becomes 250,000 ohms... loaded response is —4 db. at 300 cycles. 


****can be used for 500 ohm load... 25,000 ohm primary impedance ...1.5 Ma. DC. 
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EXPORT DIVISION: 13 EAST 40th. STREET, NEW YORK 16, N. Y. CABLES: ‘‘ARLAB"’ 
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solves a 
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This special coin silver commu- 
tator was developed by Kirk- 
wood to solve a difficult con- 
tact problem in the sensitive 
control mechanism of a diesel 


engine. 


Perhaps we can solve YOUR 
problem next. Our engineers 
will work with you to develop 
new applications or new types 


of commutators to fit your need. 


Send prints for estimate. 


ete 
a 


} 

J 
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‘Je K\RKWOOD 


COMMUTATOR CO. 
Over 10,000,000 


1345 CARNEGIE 


now in use. 


AVE. CLEVELAND 15, OHIO 





Write for New No. 3 Catalog 
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ing current is required. Release of all 
operated armatures is effected by 
energizing a second winding in order 
to neutralize the residual magnetism. 
Typical operating conditions: operat- 
ing current, 0.620 amp at 48 volts; 
operating and space pulse minimum, 
0.016 sec; release pulse minimum, 
0.050 Dimensions are: length, 
446 in.; width, 246 in.; depth, 2% 
in. Weight, 20 oz. Kellogg Switch- 
board & Supply Co., 79 West 
Monroe, Chicago 3. 
No. 4, Ré 


sec. 


CAPACITORS WITH MYLAR 
DIELECTRIC 


Miniature line of capacitors, desig- 
nated Demicon, has been extended to 
include TWN series of high-tempera- 
ture tubular capacitors. Feature of 
the capacitors, hermetically sealed in 
a can, is the use of a Mylar polyester 
film dielectric. Capacitors have high 
insulation resistance—average meg- 
ohm values per unit exceed 100,000 





at 25 C. Manufacturer states that 
iy! / ee 
hat LLL 
\ \ ; 4 a 
Sarr SQ sy ~ . we 
maximum operating temperature is 


160 C (75 per cent voltage derating); 
in the temperature range from —55 
to 130 C, no voltage derating is re- 
quired. Standard capacitance toler- 
ance is +2 per cent; other tolerances 
also available. Other features include 
a power factor less than 1 per cent at 
25 C. Extended foil construction meet 
requirements of JAN-C-25 vibration 
tests when properly mounted. Capac- 
itors are available in six variations of 
basic style and are available in 100, 
4100, and 600-volt d-c ratings. Cor- 
nell-Dubilier Electric Corp., Indus- 
trial Div., 33 Hamilton Blvd., South 
Plainfield, N. J. 
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SOLENOID PILOT-OPERATED 
VALVE 
Line of extensive solenoid pilot-oper- 
ated air contro] valves is available for 
3-way, 4-way, and 4-way 5 port (two 
pressure) applications in pipe sizes 
% through 1 in. All types and sizes 
are furnished either for foot-mounting 
or subbase manifold mounting in ac- 
cordance with JIC specifications. All 
parts of the valve are non-corrosive. 
As result of design, there is no 
spring in the main valve, since air 
from the pilot valve is utilized to re- 
verse the spool in both directions. The 
spool is the one moving part of the 


main valve body. The pilot valve con- 
trol unit is manifolded with cap 
screws to the main valve body. Also, 
an optional manual override is avail- 
able for the pilot valve, all parts of 
which are totally enclosed to provide 





dust-proof and 


splash-proof 
tion. The solenoid coil is replaceable 
and is available in any a-c, voltage 
and frequency, as well as for d-c re- 


protec- 


The maximum current 
consumption at any voltage is only 
10 watts, assuring cool operation at 
operating speeds as high as 600 
cycles per min. The solenoid can be 
held energized for any length of time 
without overheating and is applicable 
for constant or intermittent duty. 
Solenoid and pilot valve parts are 
made accessible by removing three 
cap screws. The exhaust port is com- 
mon for both the pilot and main 
valve, being the next pipe size larger 
than the inlet and cylinder ports in 
order to assure fast cylinder exhaust. 
Side and bottom port tappings are 
furnished as standard on all subbase 
manifold types. Valves can be 
mounted in any position. 

All models are designed for air 
pressure from 35 to 150 psi and for 
low-pressure oil hydraulic — service. 
Manufacturer claims this is the most 
compact line of valves on the market 
which maintains full pipe orifice area 
through the valve. The % in., 4-way 
ft mounted valve is only 7% in. long 
by 4% in. high and 2% in. wide. 
Direct flow through the valve can be 
maintained to minimize pressure drop. 
Valvair Corp., 956 Beardsley Ave., 


Akron 11, Ohio. 


quirements. 


ircle No. 6, Reader Inquiry Facility, page z 
GEARMOTORS 

New line of gearmotors features in- 
tegral power units. with _ single 


(780:280 rpm), double (230:45 rpm) 
or triple (37 to 7.5 rpm) speed re- 
duction. Units are available with any 
Crocker-Wheeler motor: a-c, squirrel- 
cage, wound rotor, d-c or multispeed. 
They are available in open protected, 


ELECTRICAL MANUFACTURING 





Coaxial connectors and cable 
made by Microdot Division, 
Felts Corporation, S. Pasadena, Calif. 


MC us pat OFF 
BETTER THINGS FOR BETTER LIVING 
. »» THROUGH CHEMISTRY 


Polychemicals 


DEPARTMENT 


PLASTICS * CHEMICALS 
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... heat resistance and strength 
in new miniature parts 


The demand for micro-miniature components in scale 
with miniaturized circuit designs has created an insu- 
lating problem. Miniature circuits often develop high 
heat and carry an increased electrical load that can 
result in failure of these tiny components. 

The Felts Corporation faced such a problem with its 
miniature coaxial connector. They needed a material 
for the connector and primary wire insulation that had 
good dielectric properties and a wide resistance to heat, 
chemicals and corrosion. It also had to be moisture- 
resistant and strong. 

After testing many materials, they chose Du Pont 
**Teflon”’ tetrafluoroethylene resin. “Teflon” is an 
excellent insulator. It has a dielectric constant of 2.0 
and a loss factor of 0.0005. Its power factor is less than 
0.05% even at frequencies as high as 30,000 megacycles. 
And these dielectric properties are unaffected by tem- 
peratures from -80°F. to 500°F. Du Pont ‘“Teflon”’ is 
inert to all chemicals except molten alkali metals and 
fluorine. It is tough and durable—will not crack or arc. 
‘‘Teflon”’ has zero water absorption and helps reduce 
self-generated noise at high termination impedances. 

Du Pont ‘Teflon’ serves many uses in electrical 
equipment—stand-off and feed-thru insulator terminals, 
insulation for wire, cables and motor windings, and 
other parts where high temperatures, dielectric strength 
and durability are required. Perhaps ‘“Teflon”’ can help 
you improve or develop a product. For full information, 
write: E. I. du Pont de Nemours & Co. (Inc.), Poly- 
chemicals Department, Room 209T, Du Pont Bldg., 
Wilmington 98, Delaware. 
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USE 
Avon 


y HA 


for these plus advantages 


GREATER STRENGTH is offered by Avon's new 
Fusionweld process because of the complete uni- 
formity of grain structure found throughout the 
entire tube wall, including the highly critical welded 
area. This feature eliminates the need for bonding 
with another metal, also eliminates the internal 
stresses resulting from variables in expansion co- 
efficients where rapid temperature changes are 
involved. Fusionweld thin-wall steel tubing now can 
be employed as a satisfactory, low cost substitute 
in most electro-thermal tubing applications with 
absolute confidence in the end results. 


ADDED DUCTILITY of Avon Fusionweld thin-wall 
steel tubing provides new ease of forming even 
the most complicated shapes due to our new con- 
trolled method of annealing in special atmospheric 
furnaces. This important characteristic insures lower 
scrap loss in fabrication and superior performance 
in most electrical sheathing applications. 


SMOOTHER 0O.D. tor fine finish brass or chrome 
plating is offered in all Avon Fusionweld tubing for 
electrical fixture manufacturers. 


MORE ECONOMICAL —Avon Fusionweld guar- 
antees a very definite price advantage coupled 
with greatly broadened usefulness and new savings 
which now can be affected in fabricating opera- 
tions—with far greater freedom from scrap loss. 


He" O.D. to Ye" O.D. Plain or Terne Coated. 
We can fabricate tubing to your requirements. 
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splash-proof, totally enclosed non- 
ventilated, totally enclosed  fan- 
cooled, and explosion-proof closures. 
Motor range from 1 to 150 hp, 
Mountings may be horizontal, ceiling, 
sidewall or inclined. Also available is 
an integral power unit with a disk 
brake. Feature of the line is the 
positive oil seal between gears and 
high-speed bearing. A large oil reser- 
voir provides efficient splash lubrica- 





Other construc- 
include a locked motor 


the 
details 
shaft pinion to provide positive con- 


tion tor 


tion 


gears. 


tact for minimum vibration 
versing service; cast iron pyramidal 
base for maximum strength, rigidity 
and prevention of misalignment due 
to uneven foot mounting; and extra 
capacity anti-friction bearings for 
severe operating conditions. Elliott 
Co., Crocker-Wheel Div., Jeannette, 
Pa. 


on re- 
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INSULATION VARNISH 

New series of three Class H silicone 
electrical insulation varnishes has 
been designed to fill the need for a 
line of coatings that provide Class H 
insulation for applications ranging 
from flexible glass cloth or tape to 
rigid tubular transformer insulation. 
Applications include in coils, 
armatures, and stators, as well as for 
binders on mica-glass combinations 
and coatings for glass tape and as- 
bestos paper. Silicone coating varnish 
R-61 is intended for glass cloth and 
tape applications, and is designed to 
give varnished glass cloth which will 
meet the requirements of either Class 


use 


I or Class I], MIL-I-17205A. Tests 
are said to show that R-61-treated 
cloth exceeds all of the individual 


electrical and mechanical tests called 
for under this specification, including 
low-temperature flexibility. Silicone 
impregnating varnish R-62 is used 
in the coating of electric coils, arma- 
tures, and stators in electric motors, 
generators, and transformers intended 
for high-temperature or heavy-duty 
service. It permits temperature rises 
in electrical equipment for continuous 
operation at Class H temperatures, or 
for limited operation at 480 F (250 
C). Thermosetting silicone resin R-63 


ELECTRICAL MANUFACTURING 
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This compact Reset Counter, shown actual 
size, is a standard built-in part of many 
makes of business machines, cameras, coin 
machines, compressors, die casting machines, 
hay balers, laundry equipment, plastic mold- 
ing machines, punch presses, shoe machines 
. and what have you? It counts turns, 
strokes, pieces or other units of perform- 
ance and output . . . supplying facts- 
in-figures that help toward closer 
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Everyone 


EEDER-KOOT 





Nothing You Build Into Your Produet- 
Can Count for More / 


Countrol. Find out how your product can give 
your customers a new usefulness, with these 
or other Veeder-Root Counters for mechan- 
ical or electrical operation. Write: 


VEEDER-ROOT INCORPORATED 
HARTFORD 2, CONNECTICUT 


Chicago 64, Ill. * New York 19, N. Y. © Greenville, S. C. 
Montreal 2, Canada * Dundee, Scotland 
Offices and Agents in Principal Cities 


“The Name that Counts’ 
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is used as a bonding resin for asbestos | 
glass, mica or other mineral filler, 
and as a protective and release coat- 
ing for various applications. Linde 
Air Products Co., Div. of Union Car- | 
bide and Carbon Corp., 30 E. 42 St., 
New York 17. 
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ADJUSTABLE-SPEED DRIVE 


Adjustable-speed drive uses only mag- 
netic amplifiers and selenium recti- 
fiers. Once the speed is set, it re- 
mains fairly constant as the load on | 
the motor changes. Even at 50 rpm. | 
the speed does not drop when a load 
is applied. Advantages of the use of 
magnetic amplifiers are: instant start- 
ing. high overload capacity and _ nor- 
mal operation over a wide ambient | 
temperature range. Included among 
the applications of the drive are its 
use wherever there is insufficient 
space on the driven machine for 
mounting mechanical or clutch-type 
drives. With the Franklin drive, a | 
standard size motor is the only item | 
which is mounted on the driven ma-_ | 


non-linear i _ 


: 
! 


. l= = zz 
function Wz 223 
a 6§ 
fi 
¥ 


C-200 
external phasing 
potentiometer 





Logarithmic, sine-cosine and chine. The control enclosure can be 
other shape functions mounted anywhere. The operator 
Multiple, adjustable taps control station, containing the start- 
Unitized design for universal stop buttons and the speed control 
coupling knob, can also be mounted in any 
@ Precision machined aluminum convenient position. Model E-1  in- 
housing cludes a_ standard 230 volt d-c 
motor with a speed range from 49 
Sar duster talacmaiion welts to 2450 rpm (50:1) and is rated at 


DeJUR-Amsco Corporation, Dept. %4 hp at maximum speed. The controls 
EM-9, 45-01 Northern Bivd., Long are constructed in accordance with 


Island City 1, N. Y. . Machine Tool Electrical Standards. 
The wall-mounted enclosure _ is 
NEMA Type I, ventilated. A front 
operating disconnect switch is me- 
chanically interlocked to the door to 
provide safety and reduce installation 


time. Franklin Control Corp., 1975 S. 
Allis St., Milwaukee, Wis. 
| Circle No. 9, Reader Inquiry Facility, page 251. 
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ADJUSTABLE 

POTENTIOMETERS + CONNECTORS + METERS | AUTOTRANSFORMER 
DeJUR-AMSCO CORPORATION New autotransformer dimmer, desig- 
45-01 NORTHERN BLVD., L.J.C. 1, N.Y nated Varistat, has been added re- 


cently to a dimmer line. Designed for 
controlling intensities of low-capacity 


@ Servo or single hole mounting 
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Tight—a nut wrenched home 
No other device has the power and the long sets up great pressure on 
range of live spring action given you by a threads and between all parts. 
r Kantlink Spring Washer. 

Parts wear loose because of bolt stretch 
and frictional wear of metal on metal, burrs 
and flares, and because of pulverizing of 

be paint, scale and rust. 
ator Kantlinks are being used with millions of 
tart- nuts, bolts and screws of all types. They 
trol keep expanding to hold all parts tight de- 
any spite inevitable wear. 
in- In ordering spring washers-—specify 
d-c Kantlink, the big long range live spring 
49 washer. 
1 at 
trols 
vith 
rds. 
is 
ront 
:  KANTTIN 
r to Ki 
tion TRADE MARK 
S &. 


Still tight. Though the nut never turned, 


the long = ran ge Spring Washer the other parts wore and stretched. The 


assembly would have loosened except 
for the wide range of spring power. 


251. 
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When Your Product Calls For 


a Pilot Light 





P&S 1340 P&S 1339 





P&S 1375 





Oe 


at 


P&S 1376 P&S 1377 





P&S 427 





INSIST ON 





@ Soundly Engineered 
@ Precision Built 

@ Easily Assembled 
@ Proved Dependable 


MODERN—compact design 
saves space — adds to the mod- 
ern appearance of your product. 


RUGGED CONSTRUCTION—In- 
stall them and forget about them. 
They are built for long, trouble- 
free service under the most ex- 
acting conditions. 


Illustrated are: P&S 1339, hooded 
“night light” type — P&S 1340 
with metal reflector — P&S 1375 
Neon type with plexiglass jewel 
— P&S 1376 and 1377 flush type 
with colored plastic jewels — and 
P&S 427 flush type for use with 
either rectangular or round plas- 
tic jewels. 


All of these pilots are designed for strap mounting. P&S 1339, 
1340, 1375 and 1377 are P&S Despard devices and may be 
assembled with compact, modern appearing 


P&S Despard switches and or outlets. See 
illustration, showing P&S 1375 assembled 


with switch and outlet. 


Send us your specifications for special adap- 
tations. We will gladly make recommenda- 
tions without obligation to you. Address Dept. 
EM on your letterhead, please. 





TYPICAL 
P&S DESPARD 
COMBINATION 


PASS & SEYMOUR INC. SYRACUSE, N.Y. 


OFFICES: 71 Murray St., New York 7, N. Y.; 1229 W. Washington Bivd., Chicago 7, ill. 
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lighting circuits, it is a continuously 
adjustable autotransformer mounted 
on a light cast alloy base. The toroidal 
transformer core, made of - strip- 
wound silicon steel, is precision sin- 
gle layer wound with insulated wire. 


| Feature is a brush track surfaced with 


silver that low contact re- 
sistance; silver surfaced brush track 
also enables the unit to be left at 
any setting indefinitely without dam- 
age. A self-lubricating carbon brush 
is backed by a coil spring, maintain- 
ing uniform 


assures 


pressure for all brush 





2000 


Ratings 
110-120 volts, 60 cycles, continuous 
duty. Operating torque is 30 to 60 


positions. are: watts, 


Net weight is 15 lb. Non- 
interlocking Varistats are available in 
single or multiple assemblies front 
or back of panel-mounted. Interlock- 
ing types in various mounting frame- 
works as well as remote control 
motor-operated units, are also avail- 


in.-OZ. 


able. Ward Leonard Electric Co., 
115 S. MacQuesten Pkwy., Mount 
Vernon, N. Y. 

e No. 10, Reader Inquiry | 251. 


LOW-LEVEL MAGNETIC 
AMPLIFIER 


An input signal of only 15 microamp is 
sufficient to produce a usable d-c 
output from the model M-21 mag- 
netic amplifier. Featuring a_ linear 
current gain of 200, the new magamp 
delivers 1 d-c milliamp with an input 
of 5 microamp into a load of 100 
ohms. The power gain has been meas- 
ured as 50,000. The M-21 is excep- 
tionally stable with a zero drift less 
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2 oz. Capacity 


W-S Nertical 


Injection Molding Machines 


There are several reasons why you can predict superior 
performance with Watson-Stillman Vertical Molding 
Equipment. 


Sturdy simplicity of construction means that costly 
downtime is virtually eliminated. 


Set-ups are fast and simple . . . more productive time 
on short-run items. 


Their versatility enables them to tackle jobs beyond the 
scope of other types of similar rated capacity. 


Ease of operation pays off in increased man-hour pro- Write for Bulletins — 
ductivity . . . lower operator fatigue. 1 oz. Machine Bulletin 627A-1 


2 oz. Machine Bulletin 627A-2 
6 oz. Machine Bulletin 627A-4 


Floor space requirements are the absolute minimum. 


W-S Verticals are famous for their efficiency on molding he 
jobs requiring inserts. But W-S was also the first to take 

the vertical design out of the laboratory and pilot plant 
and turn it into a high-speed production unit ranging in 
capacity from 1 to 6 oz. So don’t overlook W-S Verticals 
for all types of production molding . . . they're tops in 
helping you call your shots! 


THE WATSON-STILLMAN COMPANY 


DIVISION OF H. K. PORTER COMPANY, INC. 
190 ALDENE RD., ROSELLE, NEW JERSEY 


Foreign Sales Representatives: OMNI PRODUCTS CORP, 460 Fourth Avenue, New York 16, N. Y. 
Correspondents Throughout the World 


W-S “Completeline” Hydraulics ... The Shortest Distance From Production to Profits 





ESTABLISHED 1848 





9-0-73 
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than 10° watt. The unit for 60- 
cycle operation measures 2% x 2% x 
3 in. The high gain for small size 
| feature is made possible by a push- 
pull circuit which has two cores in 
place of the conventional four. The 
fact that only two cores and fewer 
turns are needed, plus the use of 
commercial grades of selenium rec- 
tifiers, make the M-21 magamp com- 
paratively low in cost. The M-21 is 
intended specifically for low-level ap- 
plications with inputs ranging be- 
tween %5 and 30 microamp. It can be 
used as the main amplifier or pre- 
amplifier in controls featuring ther- 
mocouples, barrier-type photocells, 
thermistors and other low-level sens- 
| ing devices. Rubissow Electron Re- 
search Laboratories, 119 W. 63rd St., 
New York 23. 
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UREA MOLDING COMPOUNDS 


Two new Beetle urea-formaldehyde 
molding compounds—a low cost mate- 
rial for standard compression molding 
and a special grade for plunger and 
| transfer techniques—have been devel- 
oped, C-4980 can be used for appli- 
| cations requiring good electrical prop- 
erties. Its physical properties make it 
suited for products with hard, smooth, 
lustrous, wear-resistant surfaces. The 
molding compound for plunger and 


| transfer molding is a special grade 
WITH STAR- KIMBLE BRAKEMOTORS | urea specifically designed to meet the 


requirements for these techniques. 
| Physical and electrical properties are 
similar to standard Beetle materials. 
Both materials are produced in gran- 
ular form. American Cyanamid Co., 





Stopping of a Star-Kimble Brakemotor is split-second in action, pre- 
cisely timed by simple adjustments. Quiet, too —no lining screech. 
Low lining pressure, evenly distributed, assures long brake life. Brake 








is self-adjusting to compensate for lining wear — ruggedly built to $0 Rockefeller Plaza. New York 20. 
withstand shock and vibration. Page arene ae ee 
Braking force is spring applied, magnetically released. No linkages to T 
cause lost motion or friction. sie sida nie i 
Starting of a Star-Kimble Brakemotor is smooth and free from d a. , eee , ; 
— , : rag. | MAGNET MATERIAL r 
Small magnetic air gap assures quick brake release without high ill: ti ‘d all ‘ 
inrush current. roauce dV pews wl meta urgy 
; poo methods, new light-weight, magnet- ( 
And Star-Kimble Brakemotors maintain this fast, smooth stop-start oper- | ically hard permanent-hard material : 
ation through millions of cycles with little or no maintenance attention. is known as Cromag. It is adaptable t 
Brake and motor are designed together to work together as a single to pressing in a wide variety of con- ; 
compact unit. One manufacturer, one responsibility — backed by | tours and intricate shapes without ' 
years of experience. For details on construction, motor ratings and the need of machining. In addition, 
braking torques, write for Bulletin B-501-A. | this material can be supplied in long ‘ 
s rods, tubes, square, rectangular or 
Standard and special motors of all types, 1 to 600 hp; Marine motors allie er shapes. ae ) 
¥2 to 600 hp; generators and motor-generator sets, 1 to 500 kw. | made of this material have extremely | 
| short magnetic lengths. Maximum 
f 


TAR-KIMBLE 


MOTOR DIVISION OF 
LE PRINTING PRESS AND MFG. CO. 








06 Bloomfield Avenue Bloomfield, New Jersey 


ELECTRICAL MANUFACTURING 


This critical connector, used in new, 
improved radar devices, is made of 
Berylco beryllium copper for its many 
recognized advantages. Beryllium 
copper offers the designer desirable 
combinations of properties such as 
strength, spring action and forma- 
bility in high degree. 


As in all radar and electronic equip- 
ment, the material used for connectors, 
plugs, adapters, etc., musthavecurrent- 
carrying capacity. Berylco certainly 
has that. It must also retain firm con- 
tact pressure for a long time; it must 
be noncorrosive; it must be indifferent 
to wide temperature variations; it must 
not be subject to fatigue. 


Fabricated by Micro-Matic Screw Co., Inc., Linden, N.J. 


IT’S MADE OF BERYLCO BERYLLIUM COPPER 


Berylco offers all these qualities to a 
superlative degree. For this particular 
part, which must be turned and 
threaded to close tolerance, machin- 
ability is important. In this respect 
beryllium copper offers special advan- 
tages through its age-hardening fea- 
ture. This means that parts can be 
readily machined in a relatively soft 
condition and then hardened to 
give the desired combination of 
final properties. 


You will undoubtedly want to include 
Berylco beryllium copper in your 
plans for the future if you have not 
already done so. Take advantage 
of the know-how of the world’s largest 


producer. Call or write any of the 
offices below for sample material or 
engineering help. 


VALUABLE ENGINEERING INFORMATION 


on Berylco beryllium copper is 
contained in a series of technical 
bulletins, published monthly. To 
receive your copy regularly, write 
on your business letterhead. 


TOMORROW'S PRODUCTS ARE 
PLANNED TODAY — WITH 
BERYLCO BERYLLIUM COPPER 


THE BERYLLIUM corporation 


DEPT. 3-1, READING 5, PENNSYLVANIA 


New York « Springfield, Mass. « Rochester, N. Y. * Philadelphia » Cleveland * Dayton + Detroit » Chicago * Minneapolis + Seattle « San Francisco « Los Angeles 


SEPTEMBER 1953 


Representatives in principal world-trade centers 
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POLYPENCO” 


- 


PRESENTING 







excellent UHF insulation 
good machining qualities 
dimensionally stable to 400°F 
available in standard shapes 


POLYPENCO (Q-200.5 is ideal for coaxial spacers, connector 
beads, stand-off insulators, coil forms, UHF antennae insulators, 
etc. Its low dissipation factor (less than .0002 at 30 megacycles) 
remains practically constant over the entire frequency range. 
It is transparent, light, and resists most chemicals. 


POLYPENCO Q-200.5 now joins the family of high quality 
industrial non-metallic materials supplied by The Polymer 
Corporation of Penna. It meets the requirements of specifica- 
tion MIL-P-77A (Type E2). Polymer quality controls assure 
uniform high quality in piece after piece and lot after lot. You 
can get POLYPENCO Q-200.5 in centerless ground rod up to 
1’ diameter in 6-8 feet lengths for your own fabrication or we 
will fabricate it for you. 


Write for technical bulletin giving data 
and properties of POLYPENCO Q-200.5. 


POLYPENCO Q-200.5 


nylon and aia: * 
stock shapes, finished parts 


also available to your specifications 






The POLYMER CORPORATION of Penna. « Reading, Penna. 


Warehouse stocks: 


Chicago, Ill. * Newton, Mass. « Branford, Conn. « Los Angeles, Calif 


*Trademark for Du Pont tetrafluoroethylene resin 
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energy-product B,H, is obtained by 
operating in the range of 1000 gauss 
at 800 oersteds. It is most suited for 
large airgap applications. Applications 
include use in polarized relays, small 
motors and generators, instruments# 
and other uses. Approximate specifi- 
cations are: 





H., oersteds 1550 % 
Br, gauss 2000 i 
BH max. 800,000 © 
Resistivity, ohms 1 x 106 3 


Permeability ] 
Specific gravity, gm/cm®*  4.3-4.7 
Curie temperature, C 400 













i 

The high resistivity and low pers. 
meability of the material allow its) 
in high-frequency applications” 
with minimum effect on associated) 
circuitry. Henry L. Crowley & Co. 
Inc., 1 Central Ave., West Oranges 
N. J. 4 
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LOCKNUT SHRINKS 

AS IT SETS 

As a result of design, locknut ap? 
plies a permanent, vibration-proof 
grip only after it actually contacts the 
work. Applications include use om 
industrial equipment and home ap.) 
pliances. Formed and threaded fronj 
a single piece of high carbon steel] 
Spin-Down locknut is heat-treated] 
after fabrication and is said to bey 
finger-free until 
Then, a quarter 


made, 
up allj 


contact is 
turn takes 





six 


tight, 
threaded tines bite into the bolt in a 
shrinking action caused by the nut’s 
concave base design. As nut is drawn 


play. As nut is drawn 


tight, base flattens, forcing the six 
buttress-tines securely into the bolt 
thread. New locknut is said to be 
approximately % lighter than a com- 
mon hexagonal nut. Since it is the 


ELECTRICAL MANUFACTURING 


ape 
roof 
the 
on 
ap. 
rom 


six J 


in a 


nut’s 9 


lrawn 
1e Six 
bolt 
to be 
com- 
isthe 


Manufacturers of HOLTITE Fastenings 


For Every Purpose 
CONTINENTAL SCREW COMPANY, NEW BEDFORD, MASS., U.S.A. 










Teflon 
© 


IS IDEAL FOR 
ELECTRICAL INSULATION 


i. It has excellent electrical prop- 
erties even at high voltages and 
frequencies 

2.1t leaves no carbon residue 
along the discharge path 


3. It has good arc resistance 





4. It is practically inert chemically 
5. It has zero moisture absorption 
6. It resists weathering 
7. It has unusual heat resistance 
8. It is tough 
9. It stretches well 
10. It is strong and smooth, “snugs 
down” easily 
11. It is available in colors 
R/M Teflon tape is made by Raybestos- 
Manhattan, Inc., from Du Pont Teflon. 
A descriptive folder on R/M Teflon 


products will be mailed on request. 
Your inquiries are solicited. 


*Du Pont trade-mark for its tetrafluoro- 
ethylene resin. 
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R/M TEFLON 
PRODUCTS 
include 
RODS, SHEETS, TUBES 


RAYBESTOS-MANHATTAN, INC. 


ASBESTOS TEXTILE DIVISION 
MANHEIM, PA. 


FACTORIES: Manheim, Pa. « No. Charleston, $.C. 
Bridgeport, Conn. * Passaic, N.J. 
Crawfordsville, Ind. 

Peterborough, Ontario, Canada 


RAYBESTOS-MANHATTAN, INC. Manufacturers 

of Teflon Products « Asbestos Textiles « Packings 

industrial Rubber Productse Abrasive and Diamond 

Wheels « Brake Linings « Brake Blocks « Clutch 

Facings « Fan Belts « Radiator Hose « Rubber 

Covered Equipment e Sintered Metal Products 
Bowling Balls 
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same shape as a hexnut, ordinary six- 
sided socket or box wrench or power 
tool may be used for its application. 
New locknut is unaffected by water, 
oil or heat up to 550 F; it is available 
in No. 8-10 and %-in. sizes in both 
National Fine and National Coarse 
threads. Extruded base and six but- 
tines of nut are threaded. 
Thompson-Bremer and Co., 520 North 
Dearborn St., Chicago, 10. 
No. 14, Re f 


tress 


RECTIFIER FOR 

MAGNETIC DEVICES 

Small single-phase bridge _ rectifier, 
Type D-3575, has been developed for 
the operation of magnetic devices 
such as relays, solenoids and electric 
counters. The unit is designed for 
use directly from a 117-volt supply 
and is rated to deliver an output of 
9 watts at 90 volts d-c, continuous 





duty. With the addition of a 3 mf or 
larger filter capacitor, the rectifier will 
deliver 117 volts d-c for operation of 
devices normally designed for this 
voltage. The magnetic device, there- 
fore, can be used in conjunction with 
this rectifier to operate directly from 
the conventional 117-volt a-c_ line. 
Use of Type D-3575 selenium rectifier 
is said to reduce the iron core losses, 
hum, and improve shock and vibra- 
tion characteristics. Also, the burning 
of contacts is eliminated when the 
device is converted to d-c operation 
by the use of the rectifier. Mounting 
dimensions are: 'i5 x ™4¢ x 1% in.; 
terminals extend *%s in. above the 
plates, making a maximum total space 
requirements of '46 x 146 x 1% in. 
International Rectifier Corp., 1521 E. 
Grand Ave., El Segundo, Calif. 

cle No. 15, Reader Inquiry F 


icility 


ELECTRONIC TIMER 

Enclosed electronic timer is designed 
for industrial and other applications 
requiring timed intervals, time delay 
periods or other programming. Typical 
applications include electronic heat- 
ing, industrial washing machines, and 
other uses. Type 60 MC timer was 
designed to provide operation by foot 
switch, push button, pressure switch 
or any other momentary or sustained 
contact closing device. Accurate set- 





Let These 


RU a 


Do Your 


DIRTY WORK 


= 


a 


They’re built to ignore dirt, 
dust and corrosive vapors 


SMITHway totally enclosed fan-cooled 
motor—a frame within a frame and 
both are cast iron. Efficient, high-ca- 
pacity, double-locked fan forces air 
through self-cleaning ducts. Heat is 
dissipated—dirt, dust and corrosive va- 
pors can’t get into the sealed motor. 


AST IRON construction is one of the 
many outstanding features which 
makes these motors superior under 
service conditions involving dirt, dust 
and corrosion. Cast iron frame, cast 
iron end bells—the complete enclo- 
sure is cast iron—all exposed parts 
are cast iron. Ideal for petroleum, 
chemical and other rugged industrial 
applications. 
SMITHway totally enclosed fan- 
cooled motors are built to standard 
NEMA frames to meet the highest 
standards of electrical performance. 
TEFC motors are built in sizes from 
5 to 125 HP. Parts and service avail- 
able throughout U.S.A. Get complete 
information from nearest office or 
write today. 


SMITHway totally en- 
closed non-ventilated 
motor. Standard 
NEMA frames. Cast 
iron construction of all 
exposed parts keeps 
these motors, by the 
thousands, on the jo 

regardless of dust, 
dirt and corrosive con- 
ditions. Available in 
ratings from 1 to 5 HP. 


AO.Smith 


5715 SMITHway St., Los Angeles 22, California 
1000 Webster St., Dayton 4, Ohio + Offices in Prin- 
cipal Cities « International Division, Milwaukee | 
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| POURS QUALITY into ELECTRICAL SHEETS 


ic top quality of Newport Electrical Sheets 





begins in the open hearths and electric furnaces at 
Newport Steel. With reverent vigilance your exact 


specifications are followed throughout the steelmaking 





~ process, to provide sheets entirely worthy of the finest 
ler engineering, design and craftsmanship you put: into 
ust motors and other electrical equipment. These sheets 
ast come from the punch press with perfectly clean edges, 
at assemble easily and smoothly, speed up production 
m, and lower your costs. New and expanded facilities, 
‘ial economical Waterail delivery, and location in the 
nation's most rapidly expanding industrial area, make 
rd Newport your logical source of uniformly high-quality 
ice. 
om 
=a PRODUCTS OF NEWPORT STEEL 
or aon Hot-Rolled Steel in Coil Hot-Rolled Pickled Sheets 
Hot-Rolled Pickled Steel Electrical Sheets 
in Coil Alloy Sheets 
bat Electric Weld Line Pipe Roofing and Siding 
ard Hot-Rolled Sheets Eave Trough, Conductor Pipe 
on Galvanized Sheets Culverts 
_— Galvannealed Sheets 
jo Colorbond Sheets 
ust, 
con- 


2 in 
} HP. 


ECONOMICAL WATERAIL DELIVERY 


CORPORATION 
NEWPORT, KENTUCKY 


est electrical sheets. 
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ELECTRICAL 





ting of the time interval is obtained 
by fine and coarse controls. Timing 
intervals are unaftected by variations 
in line voltage or line frequency. The 


compact unit is supplied in a steel 
box, 9 x 7 x 442 in., with hinged cover 
and knockouts. It may be operated 





from any 105-125 volt, 50-60 cvcle 
line and consumes eight watts. Time 
intervals provide range from ‘iw sec 
to 60 sec. Its single pole, double 
throw relay has 10-amp contacts. G. 
C. Wilson & Co., 2 N. 
Chatham, N. J. 


No. 16, | 


Passaic Ave. 


CLASS H INSULATION 


Improved by the use of SE 
cone 


100 sili- 
coating Compound are 
GE 76510 silicone rubber coated glass 
cloth tapes and 
provide 
with a 


rubber 


wrappers, able to 
heavy electrical equipment 
Hexible insulation that over- 
comes cracking problems inherent in 
brittle resin products. It can be 


coils, 


used 
leads, 
applications. 
coating formulation 
enables the insulation to be easily 
bent 'g-mandrel at —60 C, 
without having the 
How at 315 C. 


has excellent 


as insulation on motor 
transformers, and othe 


The new silicone 


over a 
coating soften o1 
Type 76510 insulation 
abrasion resistance and 
a tensile strength of 130 pounds per 
in. of width. Its water absorption is 
cent after 96 hr im- 
improved product is 
available in widths up to 36 in. and 


only 0.85) per 
mersion. The 


in a thickness range from 7 to 17 mils. 
The 10-mil grade has a typical di- 
strength (IPCEA Method) of 
1200 volts per mil at room tempera- 
ture and 1175 at 85 C. 


electric 


Sixty-cycle 


power factor at 100 C is 0.72. per 
cent. General Electric Co., Laminated 
and Insulating Products Dept., Pitts- 
field, Mass. 

No. 17, 
REVERSING MOTOR SWITCH 
Small single-phase, two-pole motor 


reversing switch with ratings of 1 hp 
at 120 volts, and 2 hp at 240 volts 
a-c. Diamond H Model, one of the 
850 Series, is designed for washing 
machines, air conditioners and similar 
equipment whose direction must be 
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your HORSEPOWER sense! 


Do you know the FP.» 
needed for these products ? 








()%-hp. () %4-hp. ()14-hp. ( ) %-hp. 


Check! Practically all of today’s top-notch clothes dryers use one-third h.p. 
motors. But did you know that many clothes dryers are powered by Delco Motors? 
It’s true . . . manufacturers of home appliances count on Delco dependability. 


CHECK (-) We-hp. () Ya-hp. () Yo-hp. () 34-hp. 


Yes .. . all the above horsepower ratings are in use on water pumps... . and 
Delco manufactures motors with each of these ratings. For use on rotary and 
reciprocating pumps. That's one reason why so many makers of pumps call on 
Delco for every motor need. 





CHECK () Yehp. () -hp. () e-hp. () Yo-hp. 


You win again. The vast majority of disposal units sold today are powered by 
one-third h.p. motors. One-third h.p. Delco Motors, that is! Disposal unit makers 
know from experience how Delco Motors stand up on the job... provide 
satisfying, trouble-free service through the years. 


DELCO 


The best running mate 
your product can have! 


DELCO PRODUCTS 


Division of General Motors Corporation, Dayton, Ohio 





SALES OFFICES: Atlanta + Chicago + Cincinnati + Cleveland 
Dallas + Detroit + Hartford + Philadelphia + St. Lovis * San Francisco 
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+. double efficiency and LOWER COST 70% 
for The Cincinnati Time Recorder Company 















he compact, powerful number five Ledex Ro- 
tary Solenoid is used to replace the bulky old 
type solenoid in the Cincinnati series 800, Auto- 
matic Time Recorder. By comparison Ledex Ro- 
tary Solenoids have 1/7 the weight . . . produce 
- twice the power output with the same electrical 

input . . . proved to be more dependable and 

easier to install . . . and reduced the cost of this 
component 70%. The actual size illustration 
of the solenoids show the advantage of Ledex 
compactness . . . 1/6 the volume. 

Let Ledex Engineers assist you in choosing 
rotary solenoids that will save production 
costs and help increase the efficiency of your 
products. Six basic models range in diame- 

ters from 1%” to 3%”, with torque values 

from Vs to 50 pound-inches. Various power 
linkages and types of mountings are avail- 
able. Write today for descriptive literature. 


123 WEBSTER STREET, DAYTON 2, OHIO 





reversed. Special connections provide 
hookup by pushing the stripped end 
of standard wire (solid or standard 
into the connection. Depressing a 
small lever gives instant release. 
Switch measures only 1*%42 x 1°%42 x 
l‘s2 in. It is available with or without 
housing and with lever, pointer dial, 
and other construction features. Hart 
Manufacturing Co., 110 Bartholomew 
Ave., Hartford, Conn. 
No. 18. Re r 


AIR MOTORS 


Line of air motors features an axial 
piston design that results in low air 
consumption. Instantly reversible, 70 
A series air motors are available in 
ratings from ‘2 to 2% hp, in 12 com- 
binations of speed and torque. Air 
consumption varies from 21 cfm in 
the smallest motor to 83 cfm in the 
largest size. Advantages include con- 





tinuously variable speed control and 
freedom from spark hazard. Consist- 
ent torque output is achieved on low 
as well as on high air pressure. Appli- 
cations include use for valve closing, 
in agitators, as variable speed drive 
for overhead cranes, and other pur- 
pose. Keller Tool Co., 1333 Fulton 
St., Grand Haven, Mich. 
No. 19, f 


SHOCK-RESISTANT RELAYS 


Hermetically sealed in metal cans, 
miniature relays are available in Type 
HG-2 (2PDT) and Type HG-4 (4PDT). 
Thev are said to meet requirements 
of MIL-5757B. Applications include 
use in aircraft, motor starters, com- 
puters and other equipment. They 
can operate in a temperature ranging 
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More equipment rusts out than breaks down. Corrosion is a 
destructive force that every user of fastenings faces. 

Many manufacturers today have found that fastenings by 
Harper mean longer life for equipment, better appearance, 
well-satisfied customers—because they resist corrosion. 

The H. M. Harper Company is the world’s largest exclusive 
producer of fastenings in brass, naval bronze, silicon bronze, 
monel, nickel, aluminum and all stainless steels. Over 7,000 
items in these metals are carried in stock, bringing the advan- 
tage of a single source of supply for all fastenings. 

Harper distributors are located in all market areas, and 
back of these distributors is a complete metallurgical and 
engineering service, ready to assist in solving any corrosion 
problem. 

THE H. M. HARPER COMPANY 


SPECIALISTS IN FASTENINGS 8204 Lehigh Avenue, Morton Grove, Illinois 


1 solve corrosion problems 2 


Ye-11 x 31" 
Hexagon 
Head Brass 
Cap Screw 


lh 


nnn 


a 
| 
Yi 


id 


mi 


Fei wii th eheliciislacl slail 


=f 


ee, 


rt 


pha ust 


UU UL 


NOONOONIOND 


i 


acer ebawe| 
ee Sth S Teh 
RESISTANT 


ne io 


ATIC MAT Te 


BRASS °¢* SILICON BRONZE * NAVAL BRONZE * MONEL *© ALUMINUM °* STAINLESS STEEL 


SEPTEMBER 1953 








ey 


MAGNETIC EQUIPMENT 


STEARNS 


STEARNS MAGNETIC, 


196 


Ita ROby (Ol DUST-TIGHT 


WATER-PROOF 


“EXPERIENCE ENGINEERED” 
for your operating conditions 





Ia 


Whatever your enclosure problem, there’s a 
STEARNS Magnetic Disc Brake for you. For example, 
the brake pictured in the center above is for use 

in Class 1, Group D, hazardous locations, and has 
the approval of Underwriters’ Laboratories, Inc. 
Other STEARNS brakes are available for Navy 
Service “A” and Marine Service. 


For less extreme conditions, two other enclosures 
are available. Dust-tight, water-proof brakes are for 
conditions of excess moisture, where abrasive dusts 
or alkali fumes are present, or for outdoor 
applications. The standard enclosure is for indoor 

or semi-protected outdoor installations. 


Write for specification sheets describing our 
complete line for 1/éth to 100 H.P. applications. 


021 


FOR ALL INDUSTRY 





INC. 
642 S. 28th Street, Milwaukee 46, Wis. 





from —65 to 500 F. 
is 100 g or more; 


Shock resistance 
but sensitivity may 
be increased where shock requirements 
are below 100 g. Other specifications 
are: coil voltages, 6 to 300 volts and 
coil resistance 8 to 20,000 ohms. Con- 
tact rating resistance load is 28 volts 
d-c, 4 amp, or 115 volts, 60 cycles, 





Contact resistance 


4 amp. varies be- 
tween 0.10 to 1.030 ohm, depending 
on application. Breakdown voltage is 
1000, 60 cveles; minimum insulation 
resistance is 50 mc. Maximum size: 
bso in. diam x 11%. in. long. Two- 
and three-hole mounting flanges are 
available. Weight is 3.2 oz. Hi-G Inc.., 


Bradley Field, Windsor Locks, Conn, 
No. 20, Reader Inquiry Facility | 
CAPACITORS 


Thirty-six new values have added to 
Type GA fixed composition capacitors. 
The complete range now includes 46 
RTMA preferred values from 0.10 
mmf to 10.0 mmf in standard toler- 
ances of 5 per cent, 10 per cent, and 
20 per cent. Body of capacitors has 
a 0.160-in. diam; length varies from 
0.150 to 0.400 in., depending on ca- 
pacitance. They possess the stability, 
high Q, good insulation resistance and 
high breakdown voltage necessary tor 
coupling, and neutralizing 
applications in the i-f, r-f, oscillator, 
and converter circuits of h-f and uht 
equipment. Rated for a working volt- 
age of 500 volts d-c, capacitors are 
molded from titanium dioxide or other 
high dielectric-constant body material 
to provide insulation resistance in ex- 


by-pass, 
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cess of 1000 megohms. Temperature 
coefficient is less than +2 per cent 
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Division of Model Engineering & Mfg., Inc. 
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2800 N. Milwaukee Avenue, TTT. Tet ee 
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Adjustable Resistors, ‘‘Econohm" Resistors 
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Speaking of 


a 
CONTACTORS 


Lennox Furnace says, 
“Closest...to what 
we consider ideal 
MMT 
Ta 

na 


New Size 2% 
Magnetic Contactor 


and Starter 


Now being offered .. . 
another in-between size 
that saves you money and 
space. Available in re- 
versing styles. Rated 20 hp 
at 208-550 v, 30 hp 
at 440-550 v 
ac polyphase; 
5 hp at 110 v, 
10 hp at 
208-220 v 

ac single 
phase. Ask 
for bulletin 
on YG series. 


Furnas Electric representatives are 
located in major cities coast to 
coast. For information and free bul- 
letin describing the complete line 
of Furnas motorcontrolequipment, 
write to Furnas Electric Company, 
1024 McKee St., Batavia, Illinois. 
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KEEPING LENNOX HOME 
AIR CONDITIONING SYSTEMS 


working efficiently and quietly is the job 
of Furnas Electric magnetic contactors. 
Frank Osborn, air conditioning en- 
gineer at Lennox Furnace Company, 
gives these reasons why he selected 
Furnas Electric contactors: 


QUIET OPERATION: 


Mr. Osborn likes Furnas Electric con- 
tactors because they are “relatively free 
of operating hum.” He ,comments: 
“quietness ...is of utmost importance 
in residential air conditioning applica- 
tions.” 


EFFECTIVE PERFORMANCE: 


Since residential air conditioning sys- 
tems are subject to wide voltage fluc- 
tuations, Osborn points out that the 
Furnas Electric contactor has a big ad- 
vantage with “its relatively low inrush 
and holding current characteristics.” 


LOW ORIGINAL COST: 


The price of Furnas Electric contactors 
is hard to beat. Compared with other 
types, Mr. Osborn says this: “Furnas con- 
tactor is in a price and duty range more 
compatible with the residential appliance 
market.” 


These are important reasons why Furnas 
Electric contactors are especially suited 
for use on air conditioning systems. 
Proved in performance in a wide range 
of applications, Furnas Electric equipment 
has built a record that speaks with 
authority. 


ELECTRICAL MANUFACTURING 


per 20 deg C from —55 C to 85 ¢ 
Electronic Components Div., Stack. 
pole Carbon Co., St. Marys, Pa. 


ircle No. 21, Reader juiry Facility, page 25} 


CHAIN-DRIVE 
OVERLOAD PROTECTOR 
Overload protector protects chaip 


drives by tripping a limit switch ip 
the event of excessive tension on the 
drive leg. Device consists of an ee. 
centrically located idler sprocket 
counterbalanced by a_ weight-loaded 
arm. The counterbalance is adjustable 
so that the device will operate at any 
chain tension up to 1000 Ib. A locking 





lever is arranged so that manual re 
setting is required to energize the 
drive once an overload has caused it 
to act. Four basic applications include 
double and single sprocket vertical 
chain drives, double sprocket rotary 
chain drives, and single sprocket hori- 
zontal chain drives. Having an ec 
centric sprocket shaft of 0.875. in 





diam, the unit can be adapted to 
chain sizes from % to 1% in. Electrical 
rating is 10 amp at 115 volts a-c, 
which can be increased to any de. 
sired specification by the use of relays 
Shipping weight is 20 lb and the 
overall dimensions, excluding count 
erbalance arm, are 8% x 6% x 5% in 
The counterbalance arm extends 13 
in. Lamson Corp., Dept. A4, Syracuse 
Ls. 

No. 22, Reader ry Facilit 251 


POWER RHEOSTAT 


Production of a 25-watt power rheo- 
stat completes a line of power rheo- 
stats from 25 watts to 500 watts. The 
25 watt, vitreous wire-wound, rheo- 
stat has a resistance range of 1 to 
2500 ohms and is equipped with a 
special hinged contact arm which as- 
sures constant contact pressure. Built 
with a round shaft and including six 
positions of non-turning device, the 
25-watt rheostat includes all the fol- 
lowing features: antibacklash char- 
acteristic, low contact resistance, low 
wear characteristic, ease of cleaning 
and brush replacement. Applications 
include use in controls in welding 
apparatus, speed controls for motors, 
and other uses. Rheostat has a 1%s 
in. diam and is 1%% in. deep. It is being 
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Uniform strength and quality plus prompt deliveries! 


C-D-F MICABOND TAPES have an inherently high and 
permanent resistance to heat with good dielectric 
properties. Micabond Tapes are used for insulating 
motor and generator armature and field coils, turbo- 
generator coils, and many similar applications where 
flexible high quality insulation of A.LE.E. Classes B 
and H insulators are required. Available in a wide 
range of sizes with many different backings including: 
fiberglas, silk, cellophane, cotton, paper, and Mylar*. 


If you have an insulating problem, probably a 
C-D-F product is the answer. C-D-F manufactures 
and fabricates electrical insulation, laminated and 
molded plastics. Sales offices are located in principal 
cities. Call your C-D-F sales engineer—he’s a good 


NEWARK 13, DELAWARE 
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we C-D-F SILICONE TAPES for A.I.E.E. Class H Electrical 
the ‘ ; ‘ : ' 
sed Insulation. Available in Varnished Fiberglas cloth and 
§) : 
% in Silicone Rubber-coated Fiberglas cloth. Resistant to 
ls 13 high temperatures; high dielectric strength, low di- 
ACUS electric losses, excellent moisture resistance and high 
tensile strength. They resist mild alkalis, non-oxidiz- 
ing acids, mineral oils, oxygenated solvents. Available 
in a range of sizes on continuous rolls. Write for 
Technical Bulletin +47. 
rheo- 
—~ C-D-F TAPES OF TEFLON* have the desired mechanical 
. The , 
rea and electrical properties for heavy-duty motor, gener- 
1 to ator, and conductor insulation. Unaffected by tempera- 
ith a ture fluctuations, exposure to oils and greases, or 
: - weather conditions. Fiberglas supported and unsup- man to know! 
ullt : 
1g Six ported Teflon tapes are available in a range of sizes. 
i *du Pont trademarks. 
e fol- 
char- THE NAME TO REMEMBER... SILICONE, TEFLON, MICABOND TAPES 
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Durakool’s 
Deluxe Mercury Switch 


LOW IN COST 


This steel hydrogen filled mercury switch 1s 
recognized for its sensational ability to do the 
job at hand, Trouble free, dependable and low 
in cost, 


i 
eG 
fair! 










% Millions of contacts 
% Withstands high temperatures 


% No deterioration in storage 





%& Capacities up to 65 amperes 


ea dt fii} 


MERCURY SWITCHES 
See Telephone directory for local distributor 


or write 


DURAKOOL, INC. — Elkhart, Indiana 












the most widely 
used Electronic 
Supply Guide 


free 


send for it 


yA eS 


COMPLETE 268-PAGE_ 
Er eV e 


the World’s Largest Stocks of 


we ainniie' te ELECTRONIC SUPPLIES FOR INDUSTRY 
Electronic Simplify the purchasing of all your electronic supplies and 
Equipment equipment. Send your orders to us at ALLIED—the reliable 
for Research, one-supply-source for all your electronic needs. Depend on 
Development, us for quick shipment from the world’s largest stocks of 
Maintenance special-purpose electron tubes, test instruments, audio 
and Production equipment, electronic parts (transformers, capacitors, con- 


trols, etc.) and accessories—everything for industrial and 
communications application. We make immediate shipment 
COMPLETE EXPERT from complete quality lines that are always in stock. Send 
Industrial Service today for your FREE copy of the 1954 ALLIED Catalog—the 
complete up-to-date guide to the world’s largest stocks of 
Electronic Supplies for Industrial and Broadcast use. 


Operations 


con emote ALLIED RADIO CORP. 
ae a a 100 N. Western Ave., Dept. 47-J-3 


\ in electronics Chicago 80, Illinois 


























built to conform to JAN  specifica- 
tions. Resistor Div., P. R. Mallory & 
Co., 3020 E. Washington St.. Indian- 
apolis, Ind. 

No. 23, Ré« 


MINIATURE OSCILLOSCOPE 


New l-in. oscilloscope makes possible 
use of miniature panel-mounting cath. 
ode-ray oscilloscopes for instrumenta- 
tion in place of the pointer-type mov- 
ing coil meters. Scope has a_ panel 
bezel matching in size and style the 
standard 2-in. square case meters. It 





uses a ICPI cathode-ray tube, which 
has a bright and sharp trace. Magni- 
tude, phase displacement, waveshape 
are constantly visible on the scope 
screen. James Millen Manufacturing 
Co., Inc., 150 Exchange St., Malden 
48, Mass. 
No. 24, 


WIRE CONNECTOR 

Screw-on connector, designated Lok- 
on, consists of a bakelite shell and 
cone-shaped metal spring insert. It is 
approved by Underwriters’ Labora- 


[A= 


tories, Inc., for joining these solid or 
stranded wires: one No. 18 with one 
No. 16, two or three No. 18 and two 
No. 16 wires. As a result of the spring 
insert, the wires as the connector is 
screwed on, are drawn through the 


ELECTRICAL MANUFACTURING 
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miraglas-A fiberglas tapes 


for general purpose class A electrical insulation 


MIRAGLAS-A FIBERGLAS TAPES 


COMPARED WITH COTTON ARE MUCH MORE ECONOMICAL... 
being half as thick they cover more area... 
OR RAYON having twice the tensile strength they provide 
longer life and better performance . . . woven of 
FOR GENERAL PURPOSE long staple fiberglas yarn they withstand high 
CLASS A APPARATUS temperatures and won’t burn or rot. . .-and 


MIRAGLAS-A FIBERGLAS TAPES are specially treated 
for machine or hand winding. 


MITCHELL-RAND CAN MAKE IMMEDIATE DELIVERIES 


weet MIRAGLAS-A FIBERGLAS TAPES 
: yf” FOR CLASS A INSULATION USE 


1h e 1] bay Te 
CTT bs Va breaking strength 


150 1/0 waxed 








%y ® 51 MURRAY ST. e COrtlandt 7-9264 « NEW YORK 7, N.Y. 


MIRAGLAS VARNISHED TAPES, CLOTHS AND SLEEVINGS « MIRAGLAS TAPES, BRAIDED SLEEVINGS AND TYING CORDS + MIRAGLAS SILICONE TREATED CLOTHS, TAPES AND 
TUBINGS * MICA TAPES, CLOTHS AND MICA-FIBERGLAS COMBINATIONS + FIBRE, PHENOL FIBRE AND MIRALITE POLYESTER RESIN SHEET INSULATING PAPERS—DURO, FISH, 
PRESSBOARD, ETC. * VARNISHED CAMBRIC TAPES, CLOTH AND SLOT INSULATIONS + COTTON TAPES AND SLEEVINGS + TWINES AND TIE TAPES + ASBESTOS TAPES, 
SLEEVINGS AND CLOTH, TRANSITE AND ASBESTOS EBONY *» ARMATURE WEDGES AND BANDING WIRE + VARNISHED TUBINGS, HYGRADE, MIRAGLAS, HYGRADE VF, MIRAGLAS 
SILICONE *» THERMOFLEX AND FLEXITE EXTRUDED PLASTIC TUBING « PERMACEL MASKING TAPES AND ELECTRICAL TAPES + BI-SEAL, BI-PRENE; FRICTION TAPES AND 
RUBBER SPLICE « COMPOUNDS—TRANSFORMER, CABLE FILLING, POTHEAD, ETC. » INSULATING VARNISHES OF ALL TYPES. 
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2 or A. C. current 


“ANY WHERE! 


AT NEW 
LOW COST 


2522 


For Inverting D.C. to A.C... . Specially Designed for 
operating A.C. Radios, Tape Recorders, Wire Recorders, 
Record Changers, Television Sets, Amplifiers, Address 
Systems, Radio Test Equipment and most small electrical 
and electronic devices from D. C. Voltages in Vehicles, 
Ships, Trains, Planes and in D. C. Districts. 


Input A.C. Output — attage 
DC Volts 60 ee Int. Cont 


peed 
1377 




















Consumer 
Net Price 





6-LIF 
















~ _ SLI 25.59 _ 
¢ 9 12-LIF 25.55 
5 _* 6-RSD 39.25 
< *12-RSD 39.25 
z “32-RSD 39.25 
110-RSD 39.25 
*12T-HSG 
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There.is on ATR model for most any application. 


% Ayailable with leather carrying hondle 
at $1.00 additional—optional. 
V/ NEW moDELS 
«/ NEW DESIGNS 
f «/ NEW LITERATURE — 
i 
on unite factory R a | 


“A” Battery Eliminators, DC-AC Inverters, Auto Radio Vibrators 


American — 2 Ravio Co. 
Quality Products Since 1931 
SAINT PAUL 1, MINNESOTA—U. S. A. 
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small end of the cone into the lock 
where they are wedged in. This wedg- 
ing action is said to hold the connee- 
tor on the wires so that it cannot 
become loose due to vibration. Con- 
nector supplements a complete line in 
bakelite and porcelain materials for 
all common wire splicing needs, in- 
cluding one having a laboratory rat- 
ing for 1000 volt service. Holub In- 
dustries, Inc., 413 De Kalb Ave., Sy- 
camore, III. 

No. 25, Read nquiry Facility, page 25] 


SWITCH HAS PRINTED 
CONTACTS 

Printed circuit techniques have been 
applied to 60-position rotary switch. 
Stator contacts are made of silver- and 
rhodium-plated copper printed on a 
paper-base phenolic deck 3 in. square, 
Connections are made to stator con- 


“, 


md a G@ . 
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tacts through soldered eyelet term- 
inals. The switch also features an 
isolated shaft and is designed for 4- 
point spacer mounting, so that a num- 
ber of these single pole units may be 
ganged. Contacts are arranged to 
make-before-break. Detent is optional 
on order. Shallcross Manufacturing 
Co., 520 Pusey Ave., Collingdale, Pa. 
No. 26, | 2 


TERMINAL BLOCKS 


Heavy-duty molded terminal blocks 
are now available with non-separable 
hinged covers. Blocks can be furnish- 
ed with either screw or solderless type 
contacts, and in 4, 6, 8 or 12 circuit 
sizes with either plain or numbered 
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Hoskins Chromel-Alumel ther 
mocouple alloys accurate- 
ly register exhaust temper- 
atures of jet aircraft engines. 


Heating elements made of 
Hoskins Chromel give long life 
service in industrial electric 
furnaces, home appliances. 


Hot stuff for hot jobs! Hoskins 
Alloy 502 is widely used by 
industry for many heat resist- 
ant mechanical applications. 


You're looking in on a life-saving operation . . . 
one that’s being performed on an engine valve. 
Not an ordinary valve for an ordinary engine. 
But a valve destined for long, hard service in 
an aircraft, tank, or heavy-duty truck engine. 
A valve that must be made to stand up under 
extremely severe operating conditions . . . high 
temperatures, for long periods of time, plus 
the destructive corrosive action of hot exhaust 
gases. 


And what’s responsible for long valve life under 
such gruelling conditions? Nothing less than 
Hoskins Alloy 717 a closely controlled 
nickel-chromium composition developed espe- 
cially for just such tough and vital service. It’s 
highly resistant to heat . . . immune to the corro- 
sive atmospheres created by combustion of high 
octane fuels. What’s more, it’s readily applied 





by fusion to form a non-porous protective 
facing over the basic valve forging. 


But 717 is only one of several specialized 
nickel-chromium alloys developed and pro- 
duced by Hoskins. Among the others: Alloy 
502 . . . known throughout industry for its 
dependability on a wide range of heat resistant 
mechanical applications. The Chromel-Alumel 
thermocouple alloys ... unconditionally guar- 
anteed to register true temperature—E.M.F. 
values within specified close limits. Spark plug 
electrode alloys which have become universally 
accepted standards of quality and durability. 
And, of course, there’s Hoskins CHROMEL 

. the original nickel-chromium resistance 
alloy used as heating elements and cold resistors 
in countless different products. 


MANUFACTURING COMPANY 


4445 LAWTON AVENUE, DETROIT 8, MICHIGAN 


WIRE. 


NICKEL CHROMIUM 


& 












Yes, you can make one false 
note and be all washed up... 
with the name you've spent years 
building,quickly consigned to 
oblivion. We at Kester know the 
importance of consistency .. . 
make sure that the solder 

alloy and especially the flux 
formula never varies, never 
changes. Kester never ex- 
periments at the expense 

of the solder user! 


Remember that Kester, the engineered Solder, can give you 
the Solder you require ...8 Fluxes in Core Solder with 5 different core- 
openings to select from, which provides the exact flux content needed. 
Also Solid Wire and Bar Solder and ‘‘Solderforms” (preformed Solder). 


AESTER 


SOLDER COMPANY 


4209 WRIGHTWOOD AVENUE, CHICAGO 39, ILLINOIS 
NEWARK 5, NEW JERSEY; BRANTFORD, CANADA 
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marking strips. They are conservative- 
ly rated at 750 volts, 35 amp for the 
screw type, and at 750 volts, 50 amp 
for the solderless type. Blocks are 
molded of CFG compound according 
to MIL-P-14, but can be furnished 
in special materials and finishes, or 
with special circuiting arrangements. 
marking details and other details, 
Blocks are also available without coy- 
ers or with screw-on separable covers, 
Buchanan Electrical Products Corp,, 
225—Route 29, Hillside, N. J. 
ircle No. 27, Re ry F it 


METER 

Hermetically sealed Model AN3_ is 
designed for panel mounting. Instru- 
ment is ruggedized according to MIL- 
M-10304. including internal shock 








mounting. It meets Army-Navy <Aero- 
nautical Design Standard AND 10401 
requirements for 2%4-in. dial instru- 
ments and contains a ruggedized 
D’Arsonval movement. Applications 
include: ammeters, voltmeters, radio 
navigational units, and temperature 
indicators. Marion Electrical Instru- 
ment Co., 404 Canal St., Manchester, 
N. H. 
No. 28, 


REJECTION FILTER 

Model 360-A adjustable rejection filter 
provides either a rejection band in 
which the gain falls at a rate of 24 
db per octave or a sharp single fre- 
quency null. A peaking factor is used 
to reduce the attenuation at the cut- 
off frequencies. Both the high and 
low cut-off frequencies are independ- 
ently adjustable from 20 cps to 200 
ke. The rejection band width is thus 
continuously variable up to the maxi- 
mum width covering the entire range 
from 20 cps to 200 ke. The sharp null 
may be obtained at any frequency 
from 100 cps to 50 ke. The 360-A 
is especially useful for any audio or 
ultra-sonic work requiring selective 
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“COOL and EXHAUST”’ 


(Evaporator, on low; Condenser, 
on full; Compressor, on) 


POSITION | 


““VENTILATE’’ 


(Evaporator, on full) 


POSITION Il 


““EXHAUST”’ 


(Condenser, on full) 


POSITION Ill 


POSITION IV 


‘“DEHUMIDIFY “’ 


(Same as position Ill) 


The designing and building of cércuit selector 
switches is an important part of Ferro’s bus- 
iness. And we're not too big to fuss with your 
special requirements, provided the potential 
production volume justifies the effort—both 
for you and for us. 

Whether your problem is one of space 
and compactness or the best handling of an 
intricate wiring pattern, you'll find interested, 


competent “first aid” here at Ferro. You'll 


AV’ 
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LOOKING FOR Something New In switcHes? 


(This one helps SELL room air conditioners) 











POSITION V 


““SUMMER COOLING”’ 


(Evaporator and Condenser, 
on full; Compressor, on) 


POSITION VI 


“SLUMBER COOLING’’ 


(Evaporator and Condenser, 
on low; Compressor, on) 


POSITION Vil 


“HEATING 


(Evaporator, on full; 
1250-watt heater, on) 


POSITION Vill 


Special 8-POSITION switch aman 


MODEL 190 





find also that the finished product is right 
due to our small labor turnover and rigid 
testing and inspection system. 

Illustrated above is one of our more elabo- 
rate switches. Shown at the right is a simple, 
3-position model. Somewhere between the 
two may be the special switch 
you are looking for. Why 
not write and tell us your 


requirements? 





FERRO ELECTRIC PRODUCTS, INC. 
Ce Iubsidiay yf Fer Comordlion 


KIRKLAND, ILLINOIS 

















Photo Courtesy Globe Industries 


Chae me lit! 
CC lm ails 


Reduces Control Motor Noise . . . Occupies Only 1/5 of Original Volume 





PROBLEM—Engineers of a large Western air- 
craft manufacturer required components with 
greater reliability, yet smaller in size, for the 
suppression of noise from control motors in 
airborne radar. Any new design would have 
to meet Military Specifications MIL-I-6181. 


SOLUTION—Sprague’s Radio Noise Suppres- 
sion Laboratories at Culver City, Calif., 
tackled the problem and came up with the 
filter shown above . . . tailored specifically 
for the permanent magnet motor involved. 
Dimensions: 1” x 1” x 1%”, 80% size re- 
duction from the filter previously used by the 
aircraft manufacturer. And the reliability 
requirements were more than met! 


RESULT—Let Robert Stein, Vice President in 
Charge of Engineering, Globe Industries, Inc., 
125 Sunrise Ave., Dayton, O., tell you in his 
own words: “As the manufacturer of this 
permanent magnet control motor, we now 
furnish it complete with the Sprague tailor- 
made filter installed and have adopted this 
filter as standard on other applications, 
because of its small size, light weight, and 
excellent performance.” 


PRODUCTION SCHEDULES for such filters de- 
signed by Sprague’s California labs are regu- 
larly met by Sprague’s extensive pilot plant 
and mass-manufacturing facilities, the former 
for those sizzling rush orders, the latter for 
volume needs. For help with your radio noise 
filter applications, write, wire, or phone 
Sprague Electric Co., 11325 Washington 
Blvd., Culver City, Calif. (TExas 0-7491) or 
North Adams, Mass. (North Adams 423). 
































Sprague on request 
will provide you with 
e-Tuil tee] -}ile- tela) 
engineering service 


for optimum results 
in the use of radio 


noise filters. 





YOU CAN DEPEND ON 
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amplification and for stabilization of 
a-c servos. Weight is 14 lb. Krohn- 
Hite Instrument Co., 580 Massachu- 
\ 
' 





























setts Ave., Cambridge 39, Mass. 
e No. 29, Reader Inquiry Fac 
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SPRING TENSION FASTENERS 
Complete new line of Push-On Speed 
Nuts, Series C12000, provides a posi- 
tive bite that holds integral studs. 
rivets, tubing and other unthreaded 
parts in vibration-proof attachment. 
Available for round, rectangular or 
D-shaped studs. When pressed over 
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D- SHAPED STUD ASSEMBLY 





a D-shaped stud with its prongs paral- 
lel to the flat of the stud, the new 
nut can be quickly removed by man- 


ually turning it 90 deg. Tinnerman 
Products, Inc., P. O. Box 6688, Cleve- 
land, Ohio. 

No. 30, F 


MINIATURE 
THYRATRON 
Miniature 


HYDROGEN 


hydrogen thyratron is de- 
signed for pulse-generating applica- 
tions. Tube is capable of handling 
peak power up to 10 kw. Designated 
Type VC-1258, tube will fit a stand- 
ard ceramic miniature socket. Tube 
is rated at 1000 peak anode volts, 20 
amp peak anode current, and 40 ma 
average anode current. Repetition 
rates in excess of 10,000 pps are pos- 
sible at reduced ratings. The VC-1255 
will withstand all shock and vibration 
tests required of a ruggedized elec- 
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KLEIN 


Quality 


SPE ‘SALE 


Pliers 


¥ DESIGNED 


FOR THE ELECTRICAL INDUSTRY 


Now, Klein quality pliers are 
available in new compact pat- 
terns for precision wiring and cut- 
ting in confined space. Note, too, 
the replaceable leaf spring that 
keeps the plier in open position, 


LONG NOSE PLIER 
307-5-Yal —Extremely 
slim pattern ideal for 
the really tight spots. 
Jaws are knurled to in- 
sure a positive grip. 

















CHAIN NOSE PLIER 
317-5L—A full inch 
smaller than standard 
pattern. Has a very fine 
knurl that will not dam- 
age soft wire. Also 


available with- : 
out knurl. AQ 


TRANSVERSE END 
CUTTING PLIER 

204-6 — Useful in pre- 
cision work where or- 
dinary oblique or end 
cutters are too bulky. 
Gives a clean, flush cut 


This Klein Pocket Tool 
Guide gives full infor- 
mation on all types and 
sizes of Klein Pliers. 
A copy will be sent 
without obligation. 


"Since 1857" : 
















ready for work. All are hammer 
forged fromhigh-gradetoolsteel, 
individually fitted, tempered, 
adjusted and tested—made by 
plier specialists with a reputa- 
tion for quality “since 1857.” 


OBLIQUE CUTTING 
PLIER — 210-51 — For 

cutting small wires or 

trimming plastic. Entire 
length of cutting knives 
works flush against cut- 
ting surface. 5 


or 6-inch sizes. Je ; 


7 


LIGHTWEIGHT 
OBLIQUE CUTTING 
PLIER 209-5—Smaller 
than 210-5L with an ex- 
tremely narrow head. 
Entire length of cutting 
knives works flush 


against cutting surface. ) 
ly 
























DUCK BILL PLIER 
306-5-Y2—This com- 
pact plier has jaws of 
sufficient width to hold 
small springs, yet small 
enough to form wire in 
confined places. 


ASK YOUR SUPPLIER 


Foreign Distributor: 
International Standard 
Electric Corp., 

New York 


& Sons 


Im 7 fy ee 


3200 


BELMONT AVENUE, 








CHICAGO 18, ILLINOIS 


ELECTRICAL 








Electronics 
Pleasant Ave.. 


Chatham 
630 W. Mt. 
Livingston, N. J. 

ircle No. 31, 


tronic tube. 


Corp., 


SUBMINIATURE RESISTOR 
Precision 
1119, is 


where 


wire-wound resistor, Typx 
applications 
must be high but 
resistor small. Dimensions are only 
“14, in. diam and “4 in. long. It is 
available in values up to 1,000,000 
ohms. Unit is rated at % watt, and is 
non-inductively wound. Standard re- 
sistance tolerance is +1.0 per cent; 
this unit can be supplied 
accuracy up to +0.05 per 
Resistor is designed to with- 


designed — for 
resistance 


however, 
with an 
cent, 


ae 


af, vgren 


\ } at af - 


and vibration and 
will function satisfactorily under con- 
ditions of high humidity and extreme 
temperature changes. The Daven Co., 


stand severe shock 


Dept. SMR, 191 Central Ave., New- 
ark 4, N. J. 
ircle No. 32, 


MINIATURE 
POTENTIOMETERS 

Dimensions of linear, wire-wound po- 
tentiometer, AP-'2, housed in metal 
case is only 2 in. in diam. 
deep. Model pictured weighs less than 
a % oz. It may be used where military 
requirements for resistance to humid- 
ity, salt spray, shock, vibration, and 
fungus must be met. Potentiometer 
will operate between —55 and 85 C. 
At 25 C, its dissipation is approxi- 
mately 5 watts. Features include: pre- 


and % in. 
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Are you profiting from these advantages of Class H aoueiant 











nics | 
ve, | 
1. More power for “full speed ahead.” Class H motors and cables are 2. Built-in protection for fewer power interruptions. Class H generators 
51 setting new performance standards for naval vessels — with the help of and transformers provide more efficient and reliable operation... need 
i MICO Class H electrical insulating materials. Class H equipment packs less maintenance... take more frequent overloads. Although the initial 
‘ more power with less weight, less copper, less insulation... has a longer cost of Class H insulating materials is somewhat higher, Class H means 
useful life...is less subject to breakdown. long-term savings ... increased profits. 
ype 
ions ' 
but 
mily 
t is 
O00 
d is 
re- 
ent; 
lied 
per 
ith- 
en 
Te 
3. Maximum power, minimum maintenance. More and more Diesel-elec- 4. Increased safety against hazards. Risk of fire and explosion is mini- 
tric locomotives are using Class H electric motors and MICO Class H insu- mized in automatic mining equipment designed with Class H electrical 
and lating materials. MICO was one of the original developers and is today insulation. MiCO’s Class H insulating materials are also helping to make 
de one of the leading manufacturers of these superior insulating materials. possible more compact design in this type of equipment. 
eme 
Re 
a When you turn to Class H, take advantage of MICO’s experience in this fast-moving 
field. MICO has the finest equipment in the country for producing extremely high- 
quality silicone fabrics, silicone laminates and silicone-mica combinations. 
MICO produces a complete line of Class H insulating materials, as well as all 
standard types...and fabricates special parts to your specifications. We will be 
glad to consult with you about your electrical insulation problems. Write today. 
po- Ge 
etal ote 
3 In. 
han a * ee \ 
\nsulation — 
tary 
= nla - 
a MICA COMPAN 
eter 
OC Schenectady 1, New York 
» C, 
oxi- | Offices in Principal Cities 
pre- 


LAMICOID® (Laminated Plastic) © MICANITE® (Built-up Mica) © EMPIRE® (Varnished Fabrics and Paper) * FABRICATED MICA 
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NOW for the first time in 


. OGUE 
400 CYCLE GENERATORS 


Due to the extremely high produc- 
tion at our newly enlarged plant, 
we are able to offer for im- 
mediate shipment from stock 
“World Famous” Bogue Hi- 
Cycle Generators in the fol- 


lowing sizes: 
5, 10, 20 and 50 KVA 


Single Phase & Three Phase Output 
220 /440 Volt Input 


Deliver 400 cycles regardless of 
load and input variations 


a 


7 


Our engineering department will be glad to supply full specifications on stock 
units as well as on special units to meet all Hi-Cycle requirements. 


cious metal contacts to windings and 
slip rings, coin silver tabs to protect 
end turns, and gold-plated forked 
terminals to facilitate wiring. Resist- 


ances range extends from 10 to 10,- 
000 ohms. Shaft locks, rotational 
stops, special shafts and bushings are 
available on order. Aerohm Corp., 282 
Moody St., Waltham 54, Mass 
No. 33, Reader Inquiry Facility 
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INTEGRATOR 

Ball-and-disk type integrator is a step- 
less, low-torque speed changer for 
generating variable reversible speeds. 
Applications include use in analog 
computers, servomechanisms, and 
similar devices. Integrator is housed 
in a die-cast case of anodized alumi- 
num alloy. At 750 rpm input speed 
to the disk (maximum recommended 
speed) the maximum output speed is 


1500 rpm. Output torque at this 
speed should not exceed 5  oz-in. 
Weight is 17 oz. The Reflectone Corp., 
Stamford, Conn. 

No. 34, 


MAGNETIC BINARY 
COUNTER 

Magnetic binary counter, Model 1001, 
is a 9-stage plug-in unit. Major appli- 
cations are those relating to pulse rate 
scaling and digital control systems. 
When used in conjunction with manu- 
facturer’s other plug-in units, such as 
the Model 1002, it can be applied 
to perform such functions as integra- 
tion, addition, multiplication and di- 
vision. Feature of the Model 1001 is 
that the combination of magnetic com- 
ponents and vacuum tubes (used only 
as dynamic current sources) provides 
a unit requiring neither precision nor 
sensitive components. Model 1001 
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Shown approximately full size. 


OUNCING... 





C.T.C.’s new CST-50 capacitor 


with greatly increased range, greater stability 


— 


(1) 
(2) 
é (3) 
f 
< 
(4) 2 


Exploded view of the CST-50 capacitor 
shows: (1) ring terminal with two soldering 
spaces; (2) metallized ceramic form; (3) 
spring-type S-shaped tuning sleeve*; (4) 
split mounting stud; (5) locking nut. 


* Patent Applied For 
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Surpasses the range of capacitors 
many times larger in physical size. 


The new CST-50 variable ceramic 
capacitor embodies a tunable* element 
of such unusual design it practically 
eliminates losses due to air dielectric. 
As a result, a large minimum to maxi- 
mum capacity range (1.5 to 12 MMFD) 
is realized — despite the small physical 
size of the capacitor. This tunable* ele- 
ment is a spring-type, S-shaped tuning 
sleeve* which maintains constant maxi- 
mum pressure against the inside wall of 
the ceramic form. 


Other Design Features 


The CST-50 stands only 19/32” high 
when mounted, is less than 4” in di- 
ameter and has an 8-32 threaded 


CAMBRIDGE THERMIONIC 


mounting stud. The mounting stud is 
split so that the tuning sleeve* can be 
securely locked without causing an un- 
wanted change in capacity. The tuning 
sleeve* is at ground potential. The 
CST-50 is provided with a ring ter- 
minal which has two soldering spaces. 


All C.T.C. materials, methods and 
processes meet applicable government 
specifications. For further information 
on C.T.C. components and C.T.C.’s 
consulting service (available without 
extra charge) write us direct. Cam- 
bridge Thermionic Corporation, 453 
Concord Avenue, Cambridge 38, Mass. 
West Coast manufacturers contact: 
E. V. Roberts, 5068 West Washington 
Blvd., Los Angeles and 988 Market St., 
San Francisco, California. 


CORPORATION () ~ 


custom or standard... the guaranteed components 


Write for Free Catalog #400 containing complete data on the entire CTC line. 
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Westinghouse portable instrument cases, 


withstand alcohol, acid, oil 


Westinghouse portable instruments 
are protected by tough Moldarta* 
cases that withstand alcohol, acid, oil. 
This rugged, phenolic thermosetting 
plastic also is highly resistant to 
heat, water, vibration, greases, soaps 
and detergents. Moldarta is not 
only strong but is also light—an im- 
portant point for portables. 


Another important reason why 
Moldarta makes a superior portable 
instrument case is that it will with- 
stand high voltages without breaking 
down. Because of its insulating quali- 
ties, it affords extra protection from 
electrical shocks or shorts. 


Unlike wood instrument cases 


you can 6€ SURE... .1¢ irs 


Westinghouse 


which may warp, rot, shrink or swell 
when the protective finish is 
scratched off, Moldarta is impervious 
to moisture damage. It retains its 
new look—year in and year out—for 
the life of the instrument. 
Westinghouse manufactures thou- 
sands of different kinds of a-c and 
d-c instruments. Among the porta- 
bles are ammeters, voltmeters, watt- 
meters, industrial analyzers and test 
sets. Each portable meets the rigid 
quality requirements of the American 
Standards Association, as set forth | 


in ASA C39.1. J-40431 
*Trade-Mark 


EVERYTHING YOU NEED IN 
METERS AND INSTRUMENTS 






‘ ad 


by ) 
* c 
- 

wy 
bd 7 











a re a ee a a a a a a a ee ee a ae ea “4 
7 FREE CATALOG For more information about the COMPLETE LINE of 

Westinghouse portable instruments, write for Catalog CS 43-100 or send l 
| this coupon to Westinghouse Electric Corp., P.O. Box 868, Pittsburgh 30, Pa. | 
| | 
| NAME | 
, COMPANY 
: ADDRESS 
| I ascetics nee atin ZONE STATE 
a 8 | 
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counts at rates up to 50 ke. Dimen- 
sions are 8 x 2 x 2 in. Laboratory for 
Electronics, Inc., 75 Pitts St., Boston 
14, Mass. 

Circle No. 35, Reader Inquiry Facility 
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FASTENERS 

New method of thread lock'ng, uses 
a ring with smooth inside and outside 
diameters. Extending from the bottom 
surface of the ring are two keys which 


|mate with a keyway in the insert or 


stud. When pressed into position, the 
keys, guided by the keyway in the 
insert or stud, cut their way through 
sufficient threads of the tapped hole 





@ 





O 2 + fon 


'to provide a positive key-to-keyway 


lock between the two threaded bod- 
the Kelox method of 
fastening are said to have demon- 
strated that the locking ring effec- 
tively prevents rotation of the insert. 
' Fasteners, Inc., One West 47 St., New 
York 36. 
No. 36, Re 


ies. Tests on 


/REGULATED D-C 

|POWER SUPPLY 

| Type 205 regulated low-voltage d-c 
| power supply delivers 6 volts 5 amp, 
| or 12 volts 3 amp, with variation of 
iless thna 0.05 per cent for a line volt- 
| age change from 105-125 volts. Rip- 
‘ple is less than 2 mv. Regulation is 
| better than 0.5 per cent from zero to 
‘full load. Recovery time is said to be 
| instantaneous for line voltage changes, 
land about 0.2 sec for load changes. 
Applications include use as supply for 
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Aerial view of Glenville Plant 


—ANb Solved! « 


vay American makes felt in actually hundreds of different types, 
od- | each having carefully-controlled characteristics. Felt, you see, 

of is not just felt, but is an engineering material, which can be, and 
a should be, selected and specified as closely as any other material. 
ert, 
CW 


American is keenly progressive and has a vast knowledge of 
all types of natural and synthetic fibres. Felt is now engineered 
into the various end uses. Our knowledge is freely available to 
you, through our sales staff, or from the Engineering and 

Research Laboratory. 


How important it is to obtain the right felt is illustrated by 
the case of a customer who insisted on “saving money” by 
buying a felt which we insisted was not suitable for the appli- 
cation. In the end, the saving produced a loss, and the customer, 
having learned the hard way, now relies upon our advice. You 
can avoid such trouble by bringing your needs for felt to 
American. Tell us what the felt is to be used for, whether in a 


process or a product, and we will help you select the right type. GENERAL OFFICES: 16 GLENVILLE ROAD, GLENVILLE, CONN. 


» to 
| . . : SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, 
be And remember, American operates cutting shops in Glen- Rochester, Philadelphia, St. Louis, Atlanta, Dallas, San Francisco, 


yes, | ville, Conn., Detroit, Mich., San Francisco, Calif., which can Los Angeles, Portland, Seattle, San Diego, Montreal.— PLANTS: 


yes. | quickly produce cut felt parts, ready for assembly, to speed Glenville, Conn.; Franklin, Mass.; Newburgh, N. Y.; Detroit, Mich.; 
for your output Westerly, R. |.—ENGINEERING AND RESEARCH LABORATORIES: 
Cup. Glenville, Conn. 
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AVIATION PRODUCTS 
for air-borne quality and dependability 


oo cr ey 









SAFER EXTRA 
FLIGHT FIGHT 


Here is an engineering and production skill you can use to help you 
achieve safer flight, extra fight. For 25 years, OSTER has specialized 
in electro-mechanical products. A staff of trained field engineers is 
at your service, Call on us to help you select the product best suited 
to your job. 


INSTRUMENT CONTROL MOTORS 


1. Synchro Generator 6. Synchro Resolvers 
2. Synchro Control 7. Two Speed Synchros 










Transformer 8. Reference Generators 
3. Synchro Transmitters 9. Low Inertia Servo Motors 
4. Synchro Differentials 10. Servo Torque Units 


5. Synchro Receivers 11. Tachometer Generators 


DRIVE MOTORS & BLOWER MOTORS 


a 1. Permanent Magnet 5. 400 Cycle, 2 Phase 
> BE 6. 400 Cycle, 3 Phase 
4 = JOHN est i3:; — 3. 60 Cycle AC 7, 9 1600 Cycle, 


4. 400 Cycle, 1 Phase Variable Frequency 


AIRCRAFT ACTUATORS 
2. Linear 


MANUFACTURING COMPANY 
AVIATION DIVISION 


RACINE, WISCONSIN 


© 1953 1. Rotary 





electrical 
porcelain 
specialties 


Modern production techniques, 
and 30 years of “know-how” 
make it worth your while to 
send samples or blueprints to 
(KNOX) for the QUALITY and 
UNIFORM Electrical Porcelain 
Specialties you need. 





WET AND DRY PROCESS 


KNOX PORCELAIN CORP. knoxvitte 1, TENN. 


4 
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heaters in d-c and _ low-frequency 
amplifiers. Dimensions are 10 x 12 x 
9 in. Weight, 15 lb. Hanover Develop- 
ments, 401 E. 74th St., New York 21. 


rfle No. 37, Reader Inquiry Facility 


NAME PLATE 
RETAINING SPRING 


Retaining spring originally developed 
for appliances can be used to hold 
plastics name plate securely in place. 
Fastener is installed by pressing it into 
position between two plastics studs, 
using the fingers. As the spring is 
pressed into position, the toothed end 
legs bend inward, affording easy pass- 
age. However, once the spring is in 
position the teeth on the legs bite into 
the plastics studs effecting a positive 





lock. Vibration only causes the teeth 
to bite deeper into the studs. Pressure 
against the name plate will also make 
the teeth bite deeper and lock tighter. 
Model now in production is designed 
for %s-in. stud spacing. Other sizes 
can be produced. Shakeproof, Div. of 
Ilinois Tool Works, 2501 North 
Keeler Ave., Chicago 39. 
No. 38, Reader Inquiry Facility 


COIL WINDERS 


Added to the more than 30 models 
in the U. S., is a new English AVO 
coil winding machine. The AVO 
“Douglas” and “Macadie” dual head 
coil winder is designed for the wind- 
ing of coils where the set-up time is 
long compared to the actual winding 
time. While one coil is being wound, 
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When you buy bushings, remember that Federal- 
Mogul rolled split-type bushings, precision made, 
can often save material, time and labor without 
sacrifice of performance standards. Uniformity and 
strength are obtained through controlled alloy 
quality and grain structure. 


Quality production for hundreds of uses can mean 
Savings in your application. Made in a wide range 
of lengths and diameters and including oil holes, 


SINCE 


ee 
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formed oil grooves, slots, cut-outs and standard or 
special seams. (For heavy duty, high precision or 
intricate shapes, we also manufacture a wide 
variety of cast bushings to almost all bronze speci- 
fications.) Ask your Federal-Mogul representative 


or write: 


FEDERAL-MOGUL CORPORATION, 11063 Shoemaker 
Detroit 13, Michigan 


Sleeve bearings in all designs and sizes; cast bronze 
bushings; rolled split-type bushings; bi-metal rolled 
bushings; washers; spacer tubes; precision bronze parts 
and bronze bars. 
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Kit of piezo-electric materials includes: 2 crystal bender Bimorphs®; 2 crystal twister Bimorphs 
(oblong shape); 2 crystal twister Bimorphs (square shape); 1 Ceramic "B’’disc; 1 Ceramic “B”’ 
tube; 1 Ceramic "’B” hexagon; 2 microphone cartridges of the hearing-aid type; Instruction sheet. 


PIEZOTRONICS IDEA KIT 
use it in your product development 


Modern piezotronic systems have led to new and im- 
proved products in many fields—communication, instru- 
mentation, automatic control, medicine, military science. 


Brush Electronics Company, world’s leading producer 
of man-made piezo-electric materials, has prepared this 
sample kit for your use. The kit, available at nominal 
cost, enables you to investigate and experiment with a 
variety of piezo-electric elements in conjunction with 
your product development programs. 


Also available to you, free of charge, are the new Brush 
booklet, PIEZOTRONICS, and a complete technical manual. 


Investigate this unique offer now. It may spark the 
product development idea you’ve been looking for. 


BRUSH ELECTRONICS COMPANY 


formerly 
The Brush Development Co. 
Brush Electronics Company 
is an operating unit of 
Clevite Corporation . 


INDUSTRIAL AND RESEARCH INSTRUMENTS 
PIEZO-ELECTRIC MATERIALS ° ACOUSTIC DEVICES 
MAGNETIC RECORDING EQUIPMENT 

ULTRASONIC EQUIPMENT 





Brush Electronics Company, Dept. SS-9 

3405 Perkins Avenue, Cleveland 14, Ohio 

oo | Please send me the following: 

O Kit of sample piezo-electric elements. 
Enclosed is check for $9.95. 

| © PIEZOTRONICS Brochure (free copy) 

| © PIEZOTRONICS Technical Data (free copy) 

Name 

Company 

Title 

Address 

ie 





216 


the other can be finished and replaced 
by a new bobbin ready to start an- 
other coil. Features include a_pre- 
determined revolution counter, mag- 
netic clutch for positive control, lead 
screw traverse, easily changed gears. 
micrometer traverse adjustment, foot 
control, and tension devices of an 
advanced design. There are only two 
controls on the machine, one of which 
engages the clutch and the other en- 





gages either the top or the bottom 
spindle. One of the operating features 
of the coil winder is a rapid change 
of direction of the traverse at the end 
of each layer. This prevents any risk 
of the wire piling up against the 
cheeks of the coil. The winder will 
handle round, square or rectangular 
coils from “6 to 4 in. in length and 
up to 2% in. in diam or diagonal. It 
will handle wires from 47 gage to 
26 gage. Machine occupies a bench 
space of only 25 in. x 31 in. British 
Industries Corp., 164 Duane St., New 
York 13. 
No. 39, Ri 


CALCULATOR 


Color-code calculator covers both ca- 
pacitors and resistors. By setting seven 
rotating wheels, capacitance or resist- 
ance, tolerance, and temperature co- 
efficient can be read directly. The 






La COLOR CODE CALCULATOR 
ar __ POR RUA CERAME CAPACITORS 
f os ; : 









5s > ua) ‘> 
e 


e 7. * « o 






calculator covers RETMA color code 
specifications on normal and extended 
range tubular ceramic capacitors, as 
well as on radial or axial lead resistors. 
Centralab, Div. of Globe-Union Inc., 
Dept. 49, 900 East Keefe Ave., Mil- 
waukee 1, Wis. 
No. 40, R« 


PLIERS FOR HARD WIRE 

Recently developed is a plier for cut- 
ting tungsten filaments, springs and 
other hard wire. Plier operates on a 
shearing principle which eliminates 
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USE UNBRAKO SOCKET CAP 
Se SCREWS for compact designs 
; be geal to save space, weight and 
; " s ; : 
* — a material on machine tools and 
| a bf > ae metalworking equipment. 
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isk Ps “ On electrical and electronic 
the * * devices, textile machinery and 
vill a automotive equipment. 
lar | 
nd 
It 
to 
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ew 
nial On precision instruments, dies, 
_ | UNBRAKO SOCKET CAP SCREWS have knurled heads for Made of heat treated alloy steel, with controlled fillet jigs and fixtures, and many 
ist- sure grip, fast assembly; accurate hex sockets for posi- and continuous grain flow, for strength; available in other applications too numer- 
rO- tive, internal wrenching; fully formed threads, Class 3 fit. standard sizes from +4 to 1" in a full range of lengths. ous to mention. 
he 
eo 
Do you really need a special Unsrako screw? 
Before you specify a special socket screw, check 
UNBRAKO Standards. A standard UNBRAKO will do the 
' | job as well in most cases—and much cheaper. You'll 
eC i p ‘ ; 
an get better service and faster deliveries, because 
rs. UNBRAKO socket screw products are stocked by your 


industrial distributor. Write for UNBRAKO Standards. 
SPS, Jenkintown 9, Pa. 


SO CHRET §¢CBew DIVISION 
it- NBRAK ® i 
. $ Write for UNBRAKO Standards 


eS JENKINTOWN PENNSYLVANIA 
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Size: 
12° x5%"x 7" 
12% Pounds 





ANOTHER EXAMPLE 0 


The HIGH GAIN POCKETSCOPE, model 
$-14-A, is an outstanding achievement in the 
field of oscilloscopes. The high vertical and hori- 
zontal sensitivities of 10 and 15 millivolts rms/inch 
respectively; frequency responses within —2 db 
from DC to 200 KC; non-frequency discriminating 
attenuators and gain controls; plus individual 
calibration voltages are but a few of the heretofore 
unobtainable characteristics of DC coupled oscil- 


















| PHILADELPHIA 25, PA. 
CABLE ADDRESS: POKETSCOPE 


i 


i 







"WATERMAN PRODUCTS CO., INC. 


ee 


> — PIONEERING... 


loscopes. The sweep is operated in either a repet- 
itive or trigger mode over a range from 0.5 cycles 
to beyond 50 KC with synchronization polarity 
optional. All this and portability too! The incredibly 
small size and light weight of the S-14-A now per- 
mits “on-the-spot” use of the oscilloscope in all 
industrial, medical, and communications fields. 
Its rugged construction assures “laboratory per- 
formance” regardless of environment. 


eee — 


WATERMAN PRODUCTS INCLUDE 


S-4-A SAR PULSESCOPE® 
$-5-A LAB PULSESCOPE 
S-11-A INDUSTRIAL POCKETSCOPE 
S-12-B JANized RAKSCOPE® 
$-14-B HIGH GAIN POCKETSCOPE 


$-15-A TWIN TUBE POCKETSCOPE 





RS RNB TRMa Cink wa 


4 


Also RAYONIC® Cathode 


| 


the need for regular cutting knives, 
No adjustment or sharpening is re- 
quired even if accidentally nicked, A 
replaceable tempered steel spring 
keeps the plier in open position, ready 
for use. Forged from high-grade too] 





steel, plier overall length is approxi- 
mately 5% in. Type No. 053-L has 
a leaf spring and Type 053 does not. 
Mathias Klein & Sons, 3200 Belmont 
Ave., Chicago 18. 

rcle No. 41, F 


IDENTIFICATION MARKERS 

Now available are adhesive cards, 
designated Speedy Mark, for marking 
of wire, cables and other uses. Stand- 
ard stocked codes include: solid num- 
bers, solid letters, combinations of 
solid numbers and letters, sequence 
numbers and sequence letters, as well 
as standard electronic and electrical 
terms. Standard cards are available 





in black and white but may be order- 
ed in any of the stendard NEMA 
colors. Special coding cards can be 
made to order. North Shore Name- 
plate Co., Glenwood Landing, Long 
Island, N. Y. 

rcle No. 42, R 


WATERPROOF SWITCH 
Designed for use in 
juicers, beverage dispensing and other 
vending machines is a new switch. 
Typical application is installation on 
an automatic orange juicer where it 


commercial 
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for shaping new ideas 
and cutting costs 


Your use of postformed plastic laminates 
can bring about substantial manufactur- 
ing economies. This is particularly true 
if your product has irregular contours that 
usually require expensive molds or dies 
for fabrication, 


Postforming grades of plastic laminates 
are supplied as flat sheets, paper or fabric 
base. These laminates are made with spe- 
cial types of BAKELITE Phenolic Resins 
developed expressly for postforming. The 
sheets are first cut to size by sawing 
or shearing, or with steel blanking dies. 
Then they are reshaped by rapidly bring- 
ing them to a high heat, quickly bending 
or drawing them to the desired form, and 
holding them in position until cooled and 
rehardened into final form. Simple jigs 
and fixtures of wood, metal, or plastic 
are used. Postformed pieces can be readily 
machined with standard tools. 


Postformed laminates are lighter than 
metal. They won't dent easily. They have 
good electrical insulating properties, as 
well as chemical and abrasion resistance. 
They make an excellent insulating chas- 
sis for electrical, telephone, and radio 
equipment, because parts can be mounted 
on them directly, without using insulating 
pieces. 


Similar manufacturing and sales advan- 
tages for your product may come from the 
use of postformed laminates made with 
BAKELITE Phenolic Resins. Write Dept. 
RZ-20 for names of laminators who sup- 
ply plastic postforming materials. 
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Postformed Laminates -— 





BAKELITE 


TRADE-MARK 


PHENOLIC LAMINATING RESINS 


TRADE é MARK 





BAKELITE COMPANY 


A Division of 
Union Carbide and Carbon Corporation 


3 
30 East 42nd Street, New York 17, N.Y. 


In Canada: 
Bakelite Company (Canada) Ltd., Belleville, Ont. 


This gap insulator 
made of postformed 
laminates demon- 
strates the forma- 
bility of these ma- 
terials. Toughness is 
an important fea- 
ture. 


Electrical and me- 
chanical properties 
are combined with 
formability in this 
control switch bar- 
rier made of a post- 
formed laminate. 


Printed circuits like 
this, based on post- 
formed laminates, 
need not be restric- 
ted to flat surfaces. 


Even intricate, de- 
tailed shapes like 
this instrument 
cowling can be 
achieved with post- 
formed laminates. 
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FILL THESE BLANKS 
IN YOUR SPEED REGULATION DESIGN ~“ 


WITH ELINCO SUB-FRACTIONAL HP 
MOTORS AND GENERATORS 


Elinco designs and manufactures hundreds of variations of sub-fractional 
horsepower motors and generators to solve accurately nearly ANY specific 
problem, virtually ANY specific requirement, called for by your elec- 
trical design, 


All Elinco units feature instrument-type precision ball bearings. Every 
unit is balanced dynamically . . . individually tested under specific load 
conditions. Step-by-step inspection of every component — assures high- 
precision on ALL parts. 


Hundreds of variations on over 650 basic models of sub-fractional horse- 
power motors and generators engineered by ELINCO in the last 25 years 
are at your disposal. We may have already solved your individual prob- 
lem. If not, we will design and manufacture motors and generators in- 
corporating any physical or electrical variation to meet your specific 
requirements. 


Take advantage of Elinco’s experience to solve your special instrument 
problem. See ELINCO for high precision sub-fractional horsepower 
motors and generators, 1/3000 to 1 6 hp, built to your specifications. 


But please outline your problem in fu// detail when requesting quotations 
or literature. We have NO STOCK UNITS, no “mass-produced” units 
available. Every ELINCO unit is a precision instrument, specially de- 
signed and manufactured to meet your highest specific performance 


standards. 
ELINCO MOTORS & GENERATORS 
Ratings: § 1/3000 to 1/6 hp 
Types: # AC e DC e Universal ¢ Servo e Self-Synchronous 
Phases: § One-, two-, and three-phase 
Windings: § Compound e Shunt e Series e Separately Excited 
Split Field e Permanent Magnet e Reluctance 
Hysteresis e Stabilized Hysteresis 
Induction e Drag Cup 
Services: J 1-, 2-, 3-, & 5-speed synchronous 
AC Dynamically Braked e Adjustable Speed 
Governor Controlled e Self-Starting e Reversible 
Frames: 


Available in all regular frame types or 
specially designed according to specifications 
Over A Quarter Century Of Precision Manufacturing 


Sat I ELECTRIC INDICATOR COMPANY, INC. 


105 Camp Avenue e 





Springdale e Conn. 
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cuts off the power when the juice tray 
is removed, guarding against opera- 
tion of the knife when stripping the 
machine. Switch features a neoprene 
coyering, making it impervious to 
acids, water, grit, dirt, dust and oil, 
Type used in this application is the 
basic switch, custom- 
designed, spring-activated by the tray 
assembly. Both two- and _ three-wire 
types are available and toggle models 
can also be obtained. Like all switches 
in the line, it features a sine curve 
contact design. Waterproof covering 


waterproof 


is available in both silicone and syn- 
thetic rubber. Control Products 
Sussex Ave., Harrison, N. J. 

No. 43, & r 


Inc.., 


PLASTICS HOLE PLUGS 


Plastics hole plug can be used to close 
holes in a variety of products includ- 
ing household appliances. One use is 
to seal holes in inner liners of re- 
frigerators. If the plugs were not used, 
they would lower efficiency of the 





refrigerator by allowing air to circulate 
between the walls. Plug requires no 
special tools for installation and is 
available in a large variety of sizes 
and colors. It snap 
into square holes. 
Plugs are a broad range 
from 


is designed to 
round or 
available in 


ot sizes to 
1 


4 
easll\ 


seal holes 
s in. to more than 1 in. in diam. 
Shakeproof, Div. of [Illinois Tool 
Works, 2501 North Keeler Ave., Chi- 
cago 39. 

No. 44, F 


Tanging 


ROTARY WIRE STRIPPER 

Model G-5 wire stripper uses only 4 
single blade which can be adjusted 
to within 0.001 in. Stripper is design- 
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SPECIFY 


FULL RACE — for most 
rugged duty in MICRO 
size range, increased load 
capacity. 





CONRAD RETAINER 
— for low friction, high 
speed RADIAL and 
THRUST loads. 





SELF-ALIGNING — for 
misalignment between 
shafts and housings up to 
10 degrees. 





RIBBON RETAINER — 
for smoother running, and 
lower friction. 


SPRING SEPARATOR — 
for minimum starting or 
} breakaway torque. Speeds 
— low to moderate. 


ANGULAR CONTACT 
. — for axial positioning 
of shafts with opposed 
pairs lightly preloaded. 


EXTRA-LIGHT CON- 
RAD — for minimum 
possible differences be- 
tween shaft and housing 
dimensions. 


24 times Actual Size 


PETERBOROUGH, N. H. 


1953 


BEARINGS, INC. 
e TELEPHONE 424 





PRECISION TO FIVE MILLIONTHS OF AN INCH 
IS READ ON THIS ELECTRONIC COMPARATOR 





Hidden to the naked eye is the probable life of a precision 
bearing. This life depends on measurements by microscopic 
instruments and on microscopic cleanliness. 

Common and accepted practice in some industries is to 
manufacture for ‘LIMITED LIFE.’ However, human lives often 
depend on MICRO bearings showing no signs of ‘fatigue,’ to 
which they are constantly exposed. 


Our emphasis in manufacturing is for ‘LONG LIFE’ through 
microscopic accuracy including all accepted practices and in- 
spection techniques. 

MICRO is constantly developing new instruments for 
measuring minutely all dimensional and operating qualities. 

Our inspections include surface finish and geometry of 
raceways and balls, running torque, and other features not 
yet covered by standards. 

In all, 82 minute inspections guarantee 
freedom from fatigue, for MICRO bearings. 


‘LONG LIFE,’ 


Write for Catalog 53 for complete 
data on the more than 130 available 
MICRO bearings, or consult our 
Design Engineering Department. 
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YOU CAN’T AFFORD TO 
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CS WIRING 


Flay Sate 
Protect Your Product’s Reputation 
with UNILECTRIC WIRING SYSTEMS 


Year atter year . . . for over ten years 
. .. UNILECTRIC has produced millions 
of wiring systems, for more than 150 
leading manufacturers of electric and elec- 
tronic products. They meet the most exact- 
ing requirements and provide substantial 
savings to each customer. 














FE 


This intricate wir- 
ing horness for a 
jet auto pilot must 
meet the most 
rigid specifica- 
tions. A pilot's 
life and perhaps a 
major bottle de- 
pend on it. 


The same work. 
monship . . . the 
same standards of 
quality protect 
your product wir- 
ing and your pro- 
duct’s reputation 
for dependability. 


BE SURE 


CLM Lite 
UNILECTRIC 
rT tay 
Standard 
YOUR Standard 


To assure utmost 
dependability plus 
cost saving engi- 
neering ossistance, 
low-cost .produc- 
tion, and ‘‘on- 
schedule deliv- 
ery’’, investigate 
UNILECTRIC today. 


Investigate UNILECTRIC Today! 


TIMECTRIL 


Wire SYSTEMS 


UNITED MANUFACTURING & SERVICE CO 


Oo eke eek. a 





ed to strip any insulation which can 
be cut through and then pulled off 


| by withdrawing wire from stripper. 


It is limited to wires having a di- 


ameter not greater than 0.255 in. 
over the insulation. Claim is that 
Model G-5 will not nick or damage 
the bare wire. Stranded wires are 
twisted in the stripping operation. 


Guide bushings are provided to fit 


| all wires to be stripped. Machine is 





| 6% in. wide, 10% in. deep, 7% in. 


high and comes mounted on a bench- 
height stand with foot treadle and 
plastic bag to catch slugs of insula- 
tion. Machine may also be mounted 
on bench. Stripping head is mounted 
directly on shaft of motor rated at 
%o hp, 1725 rpm, and equipped with 
a reversing switch. Stripper is avail- 
able on a trial rental plan. Rush Wire 
Stripper Div., Dept. 1066, The Eraser 
Company, Inc., 1068 S. Clinton St., 
Syracuse 2, N. Y. 


Circle No. 45, Reader Inquiry Facility, page 25] 


SPOT WELDERS 


Applications of VTP welders include 
use on vacuum tubes, resistors and 
transistors. 

Features include a heat control con- 
sisting of a heavy duty rheostat in 
the primary circuit of the welder trans- 
former, allowing uniform welding 
voltage over a wide heat range. An 
electronic timer allows positive weld 
time to be adjusted from 2 to 20 
cycles. The welder never fires until 
positive electrode pressure is made, 
assuring non-spattering of welds. Elec- 
trodes are made of %e in. Mallory 3 
copper. Precision machined bearing 
surfaces eliminate electrode side play 
and insure positive contact for each 
weld. 

The lower electrode is a fixed as- 
sembly and remains rigid under pres- 
sure of the upper electrode. Variable 
positioning is provided for maximum 
versatility. The upper electrode as- 
sembly is driven downward with a 
foot pedal actuating the weld control 
circuit, giving the operator complete 
control of the electrode movement at 
all times. The upper electrode, ad- 


| YOUR 
|| Professional Plans 
f and SRI 


Stanford Research Institute, 
an independent scientific or- 
ganization, has a number of 
challenging opportunities for 
high-caliber engineering and 
technical people to join an 
expanding program. Work is 
currently under way on a 
wide range of advanced re- 
search projects. 








ELECTRONIC 
ENGINEERS 


experienced in 
circuitry, mag- 
| netic amplifiers, 
; mechanical lay- 
out, product de- 
sign, or minia- 
turization, 





MECHANICAL 
DESIGNERS 


having experi- 
ence in layout, 


packaging or 
miniaturization 
x ~ techniques. 
= MACHINE- 
ne DESIGN 
ENGINEERS 


for the develop- 
ment of auto- 
matic machin- 
“7 to fabricate 
electronic 
equipment, with 
experience on 
automatic ma- 
chinery for han- 
dling small 
parts. 


PLASTICS 

TECHNICIANS 
to process and 
apply plastic 
materials for 
fabrication of 
electronic 
equipment. Lab- 
oratory experi- 
ence is essential. 


The Institute is located on 
the San Francisco Peninsula. 
It is central to a growing 
electronic region; yet situ- 
ated in an area of attractive 
homes, good schools and 
pleasant living. 


Send full background details 
to Lucien G. Clarke, Depart- 
ment of Engineering Re- 
search, Stanford Research In- 
stitute, Stanford, California. 
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Acadia Silicone chemists have at last pro- excellent. It is odorless and stainless. 
vided a material that stands extreme heat Acadia Silicone is now available molded 
and increased tensile strength for better or extruded for such components as gaskets, 
compression. Other advantages are resist- seals, ‘““O” rings, washers, sheet, tubing, cut- 
ance to fungus, ultra-violet rays, strong parts, packings to meet extraordinary 
acids and oils. Its dielectric properties are service. 


sg 


Processors of molded and extruded synthetic rubbers and 
many thermoplastics for almost any component use. 


ACA 


Write for complete data. An Acadia 
sales engineer nearest you is at your 
service. Branches in principal cities. 
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ex 5,348 relay 


types ... each subject to many 
electrical and mechanical 
adaptations ... produced by a 
highly skilled organization 
which, for over 25 years, has 





specialized in relays exclusively. 


Here is relay experience! 


"RELAY ENGINEERING" the famous 640- 

page handbook brings you full benefit 

of Struthers-Dunn's experience in pro- 

i ducing thousands of relay types for hundreds of 

applications. A complete, fully-illustrated guide 

to all phases of relay selection, use, circuitry 
and maintenance. Price $3.00. 





Pom 


PX» 


STRUTHERS-DUNN 


= 348 RELAY TYPES 


Struthers-Dunn, Inc., 150 N. 13th St., Philadelphia 7, Pa. 


CHICAGO e@ CINCINNATI 
LOS ANGELES 
PITTSBURGH 
TORONTO 


BALTIMORE @ BOSTON e 
CLEVELAND ee DALLAS @ 
MINNEAPOLIS @© MONTREAL @ 
ST. LOUIS e@ SAN FRANCISCO e@ 


BUFFALO e 
DETROIT . 
NEW ORLEANS e 
SEATTLE e 


CHARLOTTE e 
KANSAS CITY e 
NEW YORK e 
SYRACUSE e 
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justable to a predetermined electrode 
pressure, provides sufficient pressure 
for a good weld. Spacing of welder 
head has been so designed that there 
is enough space for welding large 
pieces. 

Standard model welder may _ be 
used on 110-volt input supply  cir- 
cuits when light welding is required, 
Specifications: power rating, 2.5 kva: 





voltage, single phase, 210 volts (3 
wire) or 110 volts (low range only) 
50-60 cycles; and maximum current, 
24 amp. Dimensions are: height, 42 
in., width 34 in., depth 24 in., and 
table height, 30 in. Weight is 130 Ib. 
Vacuum Tube Products, 506 S. Cleve- 
land St., Oceanside, Calif. 
e No. 46, Reader 


TEMPERATURE INDICATOR 

Response to temperature changes in 
two sec or less is obtained with 
Model 328 Fastherm battery-powered 
bridge-type indicating thermometer. 
High response speed has led to other 
applications where temperatures othe1 
than ambient must 


be indicated 
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LOCKNUTS 


“EVERLOCK" 
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Kenneth D. Delanoy 
1942 Speice Avenue 
Dayton, Ohio 


Oscar P. Martin 
1466 Belle Avenue 
Lakewood 7, Ohio 


J. Ramsey Reese, Inc 
71 Murray Street 
New York, New York 


1953 


1S A REGISTERED TRADE-MARK 
OF THOMPSON-BREMER & CO, 


@ Write For Information or Contact Your nearest Distributor 


J M Murphy 
355 Middle Turnpike 
Manchester, Connecticut 


Russell T. Brosius 


1617 Pennsylvania Bivd. 


Philadelphia 3, Pa. 


Sam T. Keller 
2457 Woodward Ave. 
Detroit, Michigan 


W.L. Barth, Jr. 
5933 W. Addison 
Chicago, INlinois 


C. W. McNeil 
704 M & M Bidg. 
Houston, Texas 


Leonard F. Berg 


2639 University Ave. 


St. Paul 4, Minnesota 


J spins down finger-free—locks 


ats with a twist of wrench or 


power tool. Re-useable over and over 


again. For truly vibration-proof 


performance and faster handling— 


specify Everlock nuts. 


DEVELOPED AND PATENTED BY 


THOMPSON-BREMER 
& COMPAN Ys 


520 N. Dearborn Street, Chicago 10, Illinois 


SUBSIDIARY OF AMERICAN MACHINE AND FOUNDRY CO., NEW YORK 


Thom Lundeen 


505 Cleaveland Bldg. 


Rock Island, Illinois 


David A. Smith 
1246 Hampton Ave. 
St. Louis, Missouri 


A. J. Murphy 
4457 E. Genesee St. 
DeWitt, New York 


Richard C. Dudek 
405 N. Maple Drive 


Beverly Hills, California 


P: L. Robertson 
Mfg. Co., Ltd. 
Milton, Ontario, Canada 


Sam T. Gleaves 
2206 Wadsworth Ave, 
Louisville 5, Kentucky 


J. J. Mcintosh 
2335 Edinburgh Ter., NE 
Atlanta 6, Georgia 


Donald G. Teeling 
6060 N. Millersville Rd. 
R.R.13, Box 128 
Indianapolis 44, Ind. 
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IRIDITE 


WANT CORROSION RESISTANCE? | WANT EYE-APPEAL? Iridite can give 
Iridite will give you better-than- | you a variety of finishes, depend- 
specification protection against | ing upon the metal being finished 
corrosion. . . from clear and sparkling 
WANT PAINT ADHERENCE? Iridite | DBD‘ oF military olive drab, to 
7 : attractive dyed colors. 

provides a firm and lasting base | 

for paint by preventing under- BEST OF ALL, any Iridite finish is 
film corrosion. economical and easy to apply. 


IRIDITE 


Simple chemical dip; immersion time only 10 seconds to 
2 minutes; no sealing dip; color is clear or yellow depending 
upon your requirements; salt spray resistance equivalent to 
20 to 30 minutes of anodizing, eliminates need for costly racks 
and electrical power. 


Aico Researcu Prooucts 


INCORPORATED 


4004-06 E. MONUMENT STREET © BALTIMORE 5, MD 


quickly. Sensing element is a ther- 
mistor, mounteed in a protective cage 
at the end of a retractable prod. 
When in operating position, the prod 
extends approximately 4 in. above the 
top of the instrument case. Retracted, 
the prod and thermistor are entirely 
within the case. Temperature readings 
are made on a 2-in. meter with an 
accuracy of 3 per cent of full scale, 
Range extends from 60 to 90 F. Other 
ranges, with approximately 30 full- 
scale spread, are available from 20 F 
to 220 F. Two standard flashlight 
cells, power the indicator, with a re- 
ported minimum life of six months in 
average service. Weight with bat- 
teries, is approximately 2% lb. Di- 
mensions of the bakelite case are: 
4 in. wide, 5 in. high, 1% in. deep. 
Associated Research, Inc., 3794 W. 
Belmont Ave., Chicago, 18. 

Circle No. 47, Reader Inquiry Facility, page 25) 


PRESSURE TRANSDUCER 


Model P97 pressure transducer is de- 
signed for the measurement of dif- 
ferential or gage pressure in the range 
between 0-0.05 psi. The gage pres- 
sure of a corrosive fluid may be meas- 
ured, since the diaphragm of the in- 
strument is of stainless steel. For dif- 
ferential pressure measurements, the 
transducer is supplied with a refer- 
ence pressure connection to the case 
cavity into which non-corrosive gases 
may be introduced. Output of Mode] 
P97 is 3.5 mv per volt full scale 
open circuit. Transducer can also be 


used to operate recording, indicating 
and controlling instruments. The 
translation is linear and stable. Pres- 
sure applied to the diaphragm is 
translated into an exact electrical 
equivalent by means of a full bridge 
transducer based on the unbonded 
strain wire principle. Characteristics 
of the Model P97 as a differential or 
gage instrument are: nominal bridge 
resistance, 350 ohms; rated input, 10 
volts, d-c or a-c; natural frequency, 
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New oval-shaped General Electric capacitor saves 
space and weight in your electric equipment 


If you’re using fixed paper dielectric capacitors in case 
styles CP 53 and CP 70 it will pay you to consider 
General Electric drawn-oval units. These drawn-oval 
capacitors provide unsurpassed reliability combined 
with the important advantages of permitting smaller 
size, less weight and lower cost in the electric equip- 
ment you manufacture. 

RATINGS range from 1 to 10 muf, 600 to 1500 volts 
dc, or 330 to 660 volts ac. Choice of mounting arrange- 
ments makes them ideally suited for air-conditioning 
units, electronic equipment, motors and controls or 
other applications where units capable of meeting all 
electrical and mechanical requirements of MIL-C-25A 
specs, except for case dimensions and markings, are 
esirable. 


DOUBLE-ROLLED SEAM attaches cover to drawn-steel 


Ou can fol 


GENERAL 
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case—producing a lighter, yet stronger capacitor. 
Actual savings in size and weight vary with case style 
and rating but can amount to as much as 30%. Depend- 
ing upon case style and sees ordered, prices average 
10 to 20% lower than for rectangular capacitors. 


MOUNTING VERSATILITY is provided by choice of 
three bracket styles for upright, inverted and side 
mounting to suit individual mounting requirements. 
For more information on the new G-E drawn-oval 
Capacitors, their ratings, 
dimensions and prices, con- 
tact your local G-E apparatus Pa CESS ay 
sales representativeorwrite for <7 > 
Bulletin GEA-5777, General may SAA PROGRESS yf a 
Electric Co., Section 442-10, “Ay LL 
Schenectady 5, N. Y. ae 


‘your confidence tr 
ELECTRIC 
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/Z/° for the “missing links” in 
EXACT REPLACEMENT TRANSFORMERS FOR 


LINK RADIO EQUIPMENT 


For many years, CHICAGO V 
has made most of the 
transformers and filter 

reactors for Link Radio 
equipment which is widely 

used in police communication 
and other mobile applications. 
CHICAGO Exact Replacement 
Transformers for this equipment 
are now available through your 
electronic parts distributor. The 
CHICAGO catalog numbers are identical 
to the Link parts numbers. See your 
distributor for these components. 


A 


IN STOCK FOR IMMEDIATE DELIVERY 
CHICAGO REPLACES LINK RADIO MTG LIST 
CAT. NO. TYPE OF UNIT PART NUMBERS: TYPE PRICE 
“TR-1034 Vibrator Transformer (6 v.) TR-1034 and 12534 V $9.50 
“TR-1035 Vibrator Transformer (12v.) TR-1035,14269 V 9.50 
“TR-1040 Plate Transformer TR-1040 and 11862 =SsFS~=—«97.50 
“TR-1050 Vibrator Transformer (Gv.) TR-1050 $V - 9.90 
“TR-1054 Plate Transformer TR-1054, 11944, 4891 V 
TR-1056 Filter Choke TR-1056,01220  #=&8=V 
“TR-1063 Filament Transformer TR-1063, 11992, 7211 v 
“TR-1065 Power Transformer 7650N, TR-1065 S 
“TR-1072 Power Transformer TR-1072, 6248 V 
“TR-1073 Vibrator Transformer (6v.) TR-1073, 6250, TR-1080 V 
“TR-1077 Filter Choke TR-1077, 7282N BX 
“TR-1081 Output Transformer TR-1081 S* 15.00 

(Plate to Grid or Line) ce 4 
"TR-1082 Filament Transformer TR-1082 TK 31.25. 
“TR-1083 Filament Transformer TR-1083, 8218N TX 20.50 
“TR-7074 Vibrator Transformer (12v.) TR-7074 Vv 11.50 





*Pin-type terminals in place of solder lugs 


Free ‘New Equipment” Catalog 







from your electronic parts distributor. 


CHICAGO TRANSFORMER 


DIVISION OF ESSEX WIRE CORPORATION 
3501 ADDISON STREET, CHICAGO 18, ILL. 
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18.50 
10.85 
10.50 X-1 
13.50 
9.50 
9.25 
24.25. 






Ls 








a 


You'll want to have the full details on CHICAGO'S 

New Equipment Line, covering the complete range of ‘‘Sealed-in- 
Steel"’ transformers for every modern circuit application. Write 
for your Free copy of Catalog No. CT-153 today, or get it 


Export Sales Div.: 


Scheel International, Inc. 


4237 N. Lincoln Ave. 
Chicago, Ill., U.S.A. 
CABLE ADDRESS: 
HARSHEEL 


350 cps; and maximum line pressure, 
15 psi. Maximum allowable over- 
range is 10 per cent. Other specifica- 
tions are: accuracy and linearity, | 
per cent of full scale or better; tem- 
perature limits, —65 to 250 F. Reso- 
lution is 0.1 per cent or better, 
Weight, 2% lb. Statham Laboratories. 
Inc., 12401 W. Olympic Blvd., Los 
Angeles 64, Calif. 

No. 48, Re 
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AUTOMATIC TOROIDAL 
COIL-WINDING MACHINES 


Made in Germany, machines are ayvyail- 
able in 4 sizes for a minimum inner 
diam of *16 in., “$2 in., 46 in. and 4, 
in. after winding. They are used for 
winding toroidal coils, filters, variable 





transformers, rheostats and potentiom- 
eters. Rings are revolved automatically 
through an adjustable gearing, and the 
feed is adjustable during operation. An 
adjustable brake is provided. Coils can 
be wound continuously for 360 deg 
or in sector forms. Rex Rheostat Co., 
3} Foxhurst Rd., Baldwin, Long Island, 
N.Y. 


No. 49, Re 





Reader Inquiry Facility 


Postcard return cards are pro- 
vided on page 251 as a conven- 
ience to the reader in obtaining— 


New Components and Materials 
Additional data from the sup- 
plier on any items reviewed. 

Literature for the Asking 


A copy of any manufacturer s 
publication reviewed. 


Feature Article Reprints 
Single copies of selected feature 
articles reprinted for conven- 
ience in filing. 
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BURNDY 

: Hysealugs 

: meet “acid tests” for 
Ex10e batteries 


Months of testing preceded the decision of Exide to switch to solderless terminals for 


uil- o 

med battery cable connectors. Test samples of Burndy terminals were 

“4 submerged in sulphuric acid for eleven months. At the end of this period, the connection 
fou 

| itself was as sound as ever, both electrically and mechanically. Resistance tests, 


conductivity tests, 1,000 hour salt spray tests, 600 hour vibration tests, pull out tests, 


field tests—all substantiated the superiority of the Burndy connector. 


“Exide is convinced that cable connectors made with solderless lugs are not only 





practical, but supply us with a superior connecting medium,” 
says Design Manager J. C. Bradley 


of Exide’s Engineering Department 






BURNDY |, 


3s 





Call Burndy for better, fast, 
more economical connections in your 
plant and for your products. 

Field engineering service 
is constantly available. 


RN D 


NORWALK, CONNECT. FACTORIES: New York, California, Toronto TORONTO, CANADA 
§3-12 EXPORT: Philips Export Corporation 
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BROWN 
BOVERI 


Fe Brake spring 
S— Brake cover 

B— Brake 

rR— Conical rotor 


‘Upper half: motor with brake released. Lower portion: com- 
ponents when brake is applied. When power is applied, 
rotor in brake-applied-position unbalances magnetic field, 
setting up a horizontal force releasing brake. 


Available as drip-proof motor from 
3 to 8 HP; as a enclosed 
motor from .2 to 


STARTS ona STOPS 
TRUER hs 


BROWN BOVERI CORPORATION 
19 Rector Street © New York 6, N.Y. 


Laboratory 
and 


Engineering 


Equipment 


HIGH VOLTAGE 


| BREAKDOWN TESTER 


Model P-7-20 tester supplies a-c or d-c 
continuous variable between 0-20,000 
volts at low current drain. Maximum 


currents available approximately 15 
ma d-c, or 20 ma a-c. Short circuit cur- 


rent is limited in value by the internal 


resistance of the test set and no dam- 
age will occur if the short circuit cur- 
rent is maintained for long periods of 
time. Cut-off control is provided so 
that power is turned off when load 
current exceeds any preset value from 


‘| 5 to 20 ma. Load current a-c or d-c is 
| read directly on the milliammeter; dc 


voltage and peak a-c voltage are read 
directly on the voltmeter. Industrial 
Instruments, Inc., 89 Commerce Rd., 
Cedar Grove, N. J. 

Circle No. 50, Reader Inq 


— 400-CY CLE 
| VOLTAGE REGULATOR 


Feature of new precision a-c regu- 
lator for 400-cycle supplies is an ad- 
justable rms output voltage, with 


| regulation to 0.01 per cent up to half 
_ the rated load (50 va) and to 0.02 per 


cent up to the full rated load (100 
va). Regulation is maintained with 
allowable input voltage fluctuations 
of +10 per cent about the adjusted 
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IS WHERE WE CAN STOP 





YOUR GALLOPING ENERGY 





If your design—your product—or your project—is endangered by vibration 
or uncontrolled impact, we can adapt our principle of oil-air shock absorbing 
to remove the unwanted force. 
Whether you want to control the accelerating effect of multiple bounces which 
begin to coincide; or the landing of tons at high velocity; or continuous 
5 vibration—this is the realm for our impact-absorbing engineers. 
r- The principle is applied now in every American aircraft landing gear. It 
. has made Cleveland Pneumatic the world’s largest manufacturer of aircraft 
a, shock absorbers. 
of Size doesn’t matter. We can engineer shock absorbing, ton-size or pound- 
d size, stopped to precise industrial tolerances. 
om Our free booklet gives enough description of our equipment and applica- 
tions to show why we have become the world’s largest engineers of this 
<¢c . . . . 
oA principle. Write for it. 
ial 
d., 
gu- TOOL COMPANY 
~t DEPT. H-9 © CLEVELAND 5, OHIO 
alf BALE SCREW ACTUATORS AIR-OIL SHOCK ABSORBERS 
per AUTOMOTIVE SHOP EQUIPMENT 
00 * 
‘ith 
ons F 
ted WORLD'S LARGEST MANUFACTURER OF AIRCRAFT LANDING GEARS 
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Give added sales 
appeal to your 


G-E OZONE LAMPS 


Whenever an objectionable odor exists, you can easily 
correct it by including G-E Ozone Lamps—science’s 
contribution to odor control —in your design. 















It's easy to include a 
4-wattG-EOzoneLamp 
in your design. It is only 
256 inches in length 
and 1% inches in dia- 
meter. 


















G-E Ozone Lamps 
electronically produce 
ozone — an activated 
form of oxygen—which 
chemically destroys 
objectionable odors. 
One lamp will rid odors 
from approximately 
1,000 cubic feet. 


The G-E Ozone Lamp 
is an electric discharge 
lamp, so it must be op- 
erated with a ballast— 
either a simple choke coil 
typeor a 40-watt incan- 
descent lamp in series. 











G-E Ozone Lamps are now 
destroying objectionable 
odorsinsuchapplicationsas: 
Clothes washers and dryers 
Refrigerators 
Beverage Vendors 
Air conditioners 
Kitchens and bathrooms 
Elevators 


For complete information on 
the G-E Ozone Lamp, write to 
General Electric, Dept. EM-9, 
Nela Park, Cleveland 12, Ohio. 


You can put your confidence in— 


GENERAL @@ ELECTRIC 

















output level and frequency fluctua- 
tion of +5 per cent. Recovery time 
from transients is less than 0.01 sec. 
Developed harmonics are less than 
1 per cent. Measuring only 17 x 9% x 
7 in., instrument is portable and also 
suited to bench mounting. Applica- 





tions include use in the development 
of aircraft or other electronic equip- 
ment requiring precision regulation of 
voltage supplied. Avion Instrument 
Corp., Div. of American Car and 
Foundry Co., 291-24 State Highway 
No. 17, Paramus, N. J. 

No. 51, Reader Inquiry Facilit ye 25) 


HIGH POTENTIAL TESTER 

Applications of a-c HI-POT tester in- 
clude: non-destructive break-down 
testing of materials and components, 
as well as of equipment. Included are 
wiring harness, winding, and wiring 
coatings. Among the 
tester are: 


features of fe 
sensitivity of 10 ma (100 
megohms per kv) an o.tput continu- 





ously variable from 0 to 15 kv; an 
adjustable spark-gap for protection 
against excessive voltage; and loud 
speaker indication of leakage con- 
trolled by leakage current. The metal 
cabinet and all controls are at ground 
potential. Input requirements are 115 
volts, 60 cycles. Tester is available in 
various voltage and power ranges; 
output may be either a-c or d-c. It 
is furnished with ground lead and 
shielded high-voltage lead with re- 
tractable test prod. Peschel Elec- 


tronics, Inc., 13 Garden St., New 
Rochelle, N. Y. 
No. 52, 


MEG-OHM-VOLTMETER 


Model 640 meg-ohm-voltmeter  pro- 
vides a 500 volt d-c source for in- 
sulation testing by means of a hand 
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“For High-Accuracy, 


Long-Life Resistors we wind 


, 


with B=H Electrical Alloy Wire” 


... 50 states INSTRUMENT RESISTORS COMPANY, of Union, New Jersey, manufacturers of 
IN-RES-CO quality-built resistors for every electrical and electronic application 


IN-RES-CO resistors are wound to meet the most critical re- 
quirements without excessive cost; standard inductive and non- 
inductive units are available in resistance ranges from 0.01 
ohm to several megohms—with power ratings from a fraction 
of a watt to 10 watts. Included, are types especially suited to 
counter excessive humidity, fungus, space limitations, and 
temperature rise. 

Says Instrument Resistors Company: “For 23 years, we 
have devoted our facilities exclusively to the development and 
manufacture of quality resistance components. The fact that 
today, with such a wealth of experience to our credit, we 
specify Nichrome, Karma, and D-H Manganin wire for wind- 


Nichrome 
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ings, constitutes the strongest endorsement we can offer of 
these Driver-Harris products.” 

Nichrome*, Karma*, and D-H Manganin deliver top-level 
performance—their characteristic electrical and physical prop- 
erties remaining unchanged even under exceptionally exacting 
operating conditions. They are ready to go to work for you, 
too—as are more than 80 other Driver-Harris alloys. Profit by 
consulting with us. We shall be glad to make recommendations 
based on your particular needs . . . and are confident we can 
meet your resistance requirements with D-H alloys that will 
assure the best possible results. 


KARMA ly by 


Driver-Harris C ompany 


HARRISON, NEW JERSEY 
BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco 


In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario. 


MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD 
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METAL 
ACTUATING 


BUTTON METAL 
SWITCH 


CASING 


SILICONE, 
NEOPRENE, 
or VINYL 
CASING 


SINE CURVE 
SNAP-ACTION 
ELEMENT 


Normally 
Closed 


STATIONARY Normally 
CONTACT Open 


STATIONARY 
CONTACT 


nplete sealing from effects of 


Is © Vibration resistant up tc 

resonance up to 7/000 C.-P.S. © 

ike 2000 ft. Ibs. shock test © Rated 10 

s resistive 28 V. D.C. or 115 A.C. @ 
ctuators made to fit individual requirements 
e Silicone, neoprene or vinyl molded cases ® 


\A 


Wire leads from 6 inches to 48 inches optional 


CONTROL PRODUCTS - INC 


206 SUSSEX STREET HARRISON NEW JERSE 7 


Le a ALA Uh Vp tna Ee, ae YUL pr Af eel 


crank generator. Cranking can be in 
either direction. Unit is capable of 
measuring up to 200 megohms. Also 
included are provisions for resistance 
testing from 0 to 2000 ohms. A-c volt- 
ages are read on three ranges: 0-150, 
0-300 and 0-600 volts; d-c voltages, 


on these ranges: 0-150, 0-300 and 
0-600 volts. A 4-in. D’Arsonval-type 
meter is used. Model 640 is housed 
in a round cornered bakelite case, 
complete with test leads. It measures 


15% x 6% in. All Mail Sales Co., 100 


Park Place, New York 7. 
Circle No. 53, Reader Inquiry Facilit 


R-F BRIDGE 


Type 250-A RX Meter is a com- 
pletely self-contained r-f bridge which 
permits the direct measurement of 
equivalent parallel] resistance and 
capacitance of two terminal networks 
over a frequency range of 500 kc to 
250 me in eight ranges. Instrument 
has a resistance range of 15 to 100,- 
000 ohms, and a capacitance range of 
20 mmf to —100 mmf. Resistances 
from 0 to 15 ohms may be determined 
by indirect means. Also the capac- 
itance range can be increased to 0 
to 120 mmf by the use of auxiliary 


resonating coils. Applications include 
measuring the performance of re- 
sistors and transistors at elevated fre- 
quencies; it can also be used to de- 
termine the characteristic impedance, 
attenuation, and velocity of propaga- 
tion of transmission lines. The _ re- 
sistance scale covers 28 in. of scale 
length and requires no corrections in 
readings over the entire frequency 


ELECTRICAL MANUFACTURING 





A manufacturer had the problem of making a tight 
seal between the oil cooler and the cylinder block 
on a diesel engine. Since machining a smooth finish 
on the milled cylinder block would be expensive, 
he hoped to find a gasket that would give a tight 
seal against the block’s uneven surface. 

At first he had nothing but trouble and oil leaks. 
Then he tried an entirely new kind of fiber gasket 
material—Armstrong’s Accopac®. This new fiber 
gasketing has the compressibility needed to make 
a positive seal even where pressure is relatively low. 
Cork particles make it compressible. Finely ground 
cork particles—thousands of them—are added to 
Accopac’s fiber and latex composition for extra 
compressibility. Accopac conforms to every surface 
irregularity and is especially useful in preventing 
distortion on light flanges where bolt pressures 
must be kept low. 





Won't shrink, won't grow. Accopac overcomes an- 
other common difficulty of fiber gaskets—the tend- 
ency to lose the binder due to the solvent action 
of hot oil. Accopac gaskets won't shrink, dry out, 
or leak in any recommended application. 

Each fiber and cork particle is literally locked 
in rubber by coating it with latex before the sheet 
is formed. For this reason, Accopac isn’t materially 
affected by changes in humidity or temperature. 
You can store Accopac replacement gaskets for 
months and still have them fit and seal perfectly. 


Write for samples, You may find Accopac helpful 
in reducing costs or replacing an unsatisfactory 
gasket. Accopac is available in sheets, rolls, rib- 
bons, or die-cut shapes. For samples, call your 
nearest Armstrong office or write us. Arm- 
strong Cork Company, Industrial Division, 
7009 Ingersol Street, Lancaster, Penna. 


ARMSTRONG'S ACCOPAC 
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“| haven't met 
aman yet who — 
isn't impressed \ 


by the 


COPYFLEX 


“Story...” 


says Frank Holt, 
Bruning Drafting Room Specialist 


“Everybody knows operating costs 
are high these days. So engineers 
and draftsmen get a pleasant surprise 
when they find they can save plenty 
by whiteprinting the Copyflex way. 

“With the high-volume Model 93 
COPYFLEX, for instance, they can 
copy anything drawn, written, typed 
or printed for less than 2¢ a sq. ft. 
And they get dry, ready-to-use prints 
in a matter of seconds. 





CHARLES BRUNING COMPANY, INC., Dept E 93! 
4700 Montrose Ave., Chicago 41, Ill. 
C] Please have a Drafting Room Specialist cal! 


[] Send me free booklet on COPYFLEX 93 
(1) Show me COPYFLEX in action (no obligation). 


See es ee Title 

SLES bk ihe ie oie aes de Homme melee 
Die? McieGe wae tka berks sen kes eee eee 
City ng .-Zone ...Stote 


L __ —. OFFICES IN PRINCIPAL CITIES __ __| 
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“They like its continuous high- 
speed production, and the efficient 
vacuum feed that permits easy inser- 
tion of curled originals. 

“Elimination of expensive ventila- 
tion systems and plumbing makes a 
big hit, too.” 

From prints to pencils, Bruning- 
trained men like Mr. Holt can take 
care of every drafting room require- 
ment. They give “in-person” attention 
to your needs and fast service on all 
kinds of drafting room equipment. 
They help you turn out better work 
in less time at lower cost. For more 
facts and figures on Copyflex, send 
coupon today. 


From Pencil to Print, only 
BRUNING has everything 


@ COPYFLEX Whiteprinters 

® Drafting Machines 

® Tracing Paper and Cloths 

® Surveying Equipment 

® Drafting Furniture 

® Drawing Instruments 

® Sensitized Papers, Cloths, Films 

® Electric Erasers 

® Complete Line of Drafting 
Supplies and Equipment 


BRUNING 


Everything for the Engineer and Draftsman 





ELECTRICAL 


range; the capacitance scale consists 
of a main dial calibrated in units of 
10 mmf and a vernier dial with cali- 
bration points at intervals of 0.1 mmf, 


Boonton Radio Corp., Fanny Rd.,, 
Boonton, N. J. 
Circle No. 54, Reader Inquiry Fa 


NOISE METER 

Model NF-105, the equivalent of the 
AN /URM.-’7, is intended for noise and 
field intensity measurements. It also 
serves as a sensitive vtvm and as a 
standard impulse noise source. Fre- 
quency range is 20 to 1000 me by 
means of 3 plug-in heads, containing 
the r-f and corresponding i-f circuits, 
All tuning ranges are equipped with 
tuned circuits preceding the first  r-f 
amplifier, reducing the possibility of 
pulse overload and cross modulation, 
The tuned circuits are well tracked, 





permitting quick frequency scanning 
by means of single knob tuning. The 
instrument, equipped with an impulse 
noise calibrator, features both aural 
slideback and peak-reading vtvm for 
peak measurements, as well as aver- 
age reading vtvm for carrier measure- 
ments. The built-in power supply is 
both “A” and “B” voltage-regulated. 
Dimensions are: 18% in. wide x 9% 
in. high x 14%s in. deep. Empire De- 
vices Products Corp., 38-15 Bell 
Blvd., Bavside 61, N. Y. 

No. 55, F ry f 


HOW TO ORDER 
REPRINT PACKAGES 
RELATED 

viously 


FEATURE 
offered as 
prints are now available in com- 
bined reprints on these subjects: 


ARTICLES 
separate re- 


pre- 


Applying Magnetic Amplifiers, 
40 pages $1.50 
Motor Overload Protection, 

52 
Designing Servo Systems, 

56 pages $2.00 
Engineering Testing in Design, 
76 pages $2.50 
Plastics and Dielectrics, 
92 pages 


$1.50 


pages 


$3.00 


Single copies are available at the 


prices shown on orders accom- 
panied by remittance. A detailed 
review of each combined reprint 
is given on page 260. 
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GET THE FACTS... see why 


d more and more appliance makers choose / 


»| PACKARD 
‘| ELECTRIC 
MOTORS 


/ 


FOR: 


DISPOSAL UNITS © DRYERS © IRONERS © WASHERS © STOKERS © LAWN MOWERS 


’ 


VENTILATING UNITS e¢ MILKING MACHINES ¢ CREAM SEPARATORS 


& 


BLOWERS e OIL BURNERS « COMPRESSORS e¢ WATER PUMPS e BENCH TOOLS 





Electric motors specially adapted for use 
with their products. 

First: Manufacturers get the right motors 
for their products . . . motors that fit 

the space, provide correct starting 

and operating torques, and have thé proper 
construction for long service. : 
Second: Packard Electric motors are so’ 
dependable they help keep customers satjs- 
fied, help reduce complaints and servicing, ~ 








and actually help increase product sales. ™S\ 
Third: Manufacturers get these specially 
engineered motors at low cost ... due to 
Packard Electric’s tremendous facilities 

for volume production. 

So, if you have any motor problem, call 

on Packard Electric. Let Packard’s 

engineers show you how you can gain 






with Packard Electric motors. 


DEPENDABLE APPLIANCE MOTORS FOR THIRTY-SIX YEARS 


1g j 

le 

se The makers of motor-powered products 

al gain in three ways when they choose Packard 
: 


GENERAL 
MOTORS 


Packard Electric Division 
General Motors Corporatio 


Warren, Ohio 


ere 
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are by-words 
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CONTACT RIVETS 


less than other forms 
of electrical contacts 
and are easier to 
assemble... 


Gibson contact rivets are often the 
most appropriate and economical 
contacts for relays, switches, instru- 
ments and other applications involv- 
ing small or moderate currents. 


They are easy to install, are promptly 
supplied in standard or special sizes 


and sha 


s, and can be conveniently 


attached to springs or other supports 
at the Gibson plant — using supports 
furnished either by Gibson or the 


customer. 


Moreover, Gibson contact rivets 
are readily available in fine silver, 
coin silver, or any electrical contact 


material capable of bein 


cold- 


formed. Gibsiloy A-3, a case in point, 
combines all the advantages of silver 
with tougher wear resistance and re- 
duced tendency to “freeze.” 


Let Gibson engineers recommend 
the best Gibson contact rivet for your 
needs. For rivet quotations, please 
submit dimensions (as shown be- 
low) and quantity desired. 


Write for Gibson Rivet Catalog C-521 


-A->| 
8 
may 
t 


rate 


art 


oi 


A=head diameter D=shank diameter 


B =head thickness 


L =shank length 


R =radius of face 
CONTACT GIBSON FIRST 


a a 
[ibsiloy 
ELECTRICAL CONTACTS 
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PITTSBURGH 21, 


PA. 


To obtain copies of these publications 
circle item number on postcard in Reader 
Inquiry Facility, page 251. 


DIAMOND JUBILEE HISTORY—A 
48-page “scrapbook history” high- 
lights from the developments leading 


| to the formation of G-E. Seventy-five 





years of growth are recorded, from 


| Edison’s electric bulb to the com- 


pany’s present status as the employer 
of approximately 260,000 workers 


| and the producers of a host of new 


electronic and electrical products and 
equipment. Illustrated case histories 
showing research activities, plant ex- 
pansion, and plans for future devel- 
opment are among the many subjects 
covered. General Electric Co. 

Circle No. 56, Reader Inquiry Facility, page 251. 
D-C 


MOTORS-Sixteen-page _ bulle- 


| tin describes an extensive line of d-c 


| 
| 


motors with ratings from % to 300 
hp and d-c generators with ratings 
from % to 250 kw. Photographs and 
cutaway drawings show construction 
details, available motor enclosures for 
different operating conditions, appli- 
cations, and special designs. Data are 
also presented on motor-generator 
sets and useful engineering data in- 
formation. Case histories, motor-start- 
ing information, and a section on d-c 
adjustable speed applications are pre- 
sented. Louis Allis Co. 

Circle No. 57, Reader Inquiry Facility, page 251 


DRY-TYPE TRANSFORMERS—De- 
signed for motor starters, machine- 
control circuits, and other applica- 
tions, illustrated 6-page brochure pre- 
sents data on, and application for, an 
extensive line of transformers. Design 
features and construction details are 
pointed out and types available for a 
variety of applications are illustrated 
and their specifications given. De- 
signed to meet or exceed NEMA, 


| ASA, and JIC standards, transformers 


can also be designed to meet require- 
ments ranging from 30 va to 2000 
kva. Hevi Duty Electric Co. 


Circle No. 58, Reader Inquiry Facility, page 251. 


EXPLOSION -PROOF MOTORS— 
Cutaway views and other illustrations 
are used to point out the construction 
features of a series of explosion-proof, 
totally enclosed, fan-cooled motors. 
They are available in NEMA frames 
203-505. Motor features, including 
rotor assembly, brackets, frame and 


Literature for the Asking 





Circle No. 59, Reader 


stator assembly, and fan and guard 
are covered. Standards satisfied and 
modifications available are also men- 
tioned. Marathon Electric Mfg. Corp. 


Inquiry Facility, page 25] 


SOUND RECORDING TAPE—Two- 
page technical bulletin describes the 
theory and practice of a-c erasure, 
and covers such topics as orientation, 
speed, and number of passes required. 
In addition, procedure for obtaining 
best results, both with 60-cycle bulk 
erasers and with machines, is out- 
lined. Minnesota Mining and Manv- 
facturing Co. 

Circle No. 60, Reader Inquiry Facility, page 251 
TORQUE-LIMITING CLUTCHES-— 
Illustrated engineering data sheet de- 
scribes a new line of torque-limiting 
slip-type friction clutches, which pro- 
vide overload protection by function- 
ing as an automatic shear pin mecha- 
nism. Included are dimensions and 
capacities of standard 4%, 5% and 
6'2-in. diam adjustable clutches and 
sprockets. Also included are the prin- 
ciples of operation and main func- 
tions of the clutches. Morse Chain Co. 
Circle No. 61, Reader Inquiry Facility, page 25) 


MINIATURE SPEED CHANGERS- 
One-page data sheet describes minia- 
ture combination variable and fixed 
ratio speed changers providing varia- 
ble speed at a reduced nominal out- 
put speed in low power applications. 
Advantages include shortened length 
due to elimination of one shaft and a 
coupling, as well as availability of an 
enclosed packaged unit. Also dis- 
cussed are general applications, speed 
considerations, and torque considera- 
tions. Data are presented on output 
and input horsepower required, types 
of ratio control and other topics. 
Metron Instrument Co. 

Circle No. 62, Reader Inquiry Facility, page 25] 


DOUBLE-ENVELOPING  GEAR- 
ING—Extent to which double-envel- 
oping worm gearing has helped im- 
prove design, performance, and life 
of all types of equipment is discussed 
in a 36-page booklet. Entitled 
“Cone-Drive Gears at Work in In- 
dustry,” bulletin documents 93 ap- 
plications in 20 different industrial 
classifications. In addition, data are 
provided on the company’s gears 
available in a wide range of sizes, 
with ratios ranging from 5:1 to 
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MINERAL OIL 
IMPREGNATED* 


Extremely stable 
over wide operating 
temperature range 


BONDED 
SEAL 


Positive, heat 
resistant, non- 
inflammable bond 
seals leads and 
shell, locks out 
humidity. 


DRY ASSEMBLED 


Insures uniform high 
quality and uncon- 
taminated capacitors. 


ASTRON 


Ze 


iy BONDED 
¢ 


MUP MeCH IT ail an 


CCT PATH a RSCTA 


and Performance 


PATENT 
PENDING 


Wah ilidien 






engineered and produced 


BONDED SEAL 


exclusively by ASTRON 


tTrade Mark 


DEPEND ON — INSIST ON 

















PATENT 
PENDING 


Export Division: Rocke International Corp., 
13 E. 40th St., N.Y.C. In Canada: Charles W. 
Pointon, 1926 Gerrard St., East, Toronto. 
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a pLastic SHELL 








TIGHT SEAL 


eee BONDED BLUE-POINT 


ATTRACTIVE YELLOW MOLDED 





Non-inflammable. Will not burn of 
melt under soldering iron or flame. 


FIRMLY SECURED LEAD 


Can't be pulled out, even 
under soldering iron heat. 


Positive, heat resistant, non-inflammable bond 
seals leads and shell, locks out humidity. 


TOUGH SHELL 


« »» MOLDED PLASTIC TUBULAR 


Now — Heat and Moisture PROTECTION To A Degree Never Before Possible! 


Outstanding Performance in Hot and Humid Climates ! 


Here at last is a capacitor that affords absolute 
protection under every condition—a capacitor 
you can rely on completely—ASTRON 
BLUE-POINT, the bonded capacitor. 

This capacitor is produced by an exclusive 
new design and manufacturing process (patent 
pending) developed by Astron engineers, 

The all-important blue point which distin- 
guishes this new capacitor actually bonds itself 
to the tough, heat-resistant outer shell and 
leads—forming the tightest seal against moisture 
ever produced! 

The Blue-Point dry-assembly process—as 
used in hermetically sealed metal encased capac- 
itors— prevents contamination, provides still 
further protection against moisture, and assures 
uniform quality and dependability for every 
Blue-Point. 

The Blue-Point is mineral oil impregnated* 
for continuous operation at 85°C. The blue 


point seal itself makes ingenious use of a special 
thermo -setting, heat-resistant, non-inflam - 
mable bonding agent as a positive protection 
against moisture. 

With the Astron Blue-Point, you may solder 
leads as close to the capacitor as you like. 
Leads will not pull out, nor will the heat of 
the soldering iron damage the lead or 
the connection. 

Further, every Blue-Point is clearly marked 
with rated voltage and capacitance, and is 
imprinted with outside foil identification. 

The Astron Blue-Point Capacitor gives you 
greater protection against heat and moisture 
at every stage—assuring long life and depen- 
dable performance from every unit—to a degree 
never before possible with molded plastic 
capacitors. 

From now on, look for the Blue-Point—ask 
for exclusive Astron Blue-Point Capacitors by 
name...more than ever before, depend on, 
insist on... ASTRON! 


*For bulletin AB-20A, with complete engineering data and listings, 
write: Astron Corporation, 255 Grant Avenue, East Newark, N. J. 


Astron manufactures a complete line of dry electrolytic capacitors, metallized 
paper capacitors, plastic molded capacitors, standard and subminiature paper 
capacitors and RF interference filters for every radio, television and electronic use. 


ASTRON CORPORATION . 255 GRANT AVENUE « EAST NEWARK « NEW JERSEY. 
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multi- 
swage 


aetHo?” 


HERE ARE ONLY A FEW TYPICAL 


MALL PARTS can play a BIG PART in... 


> /pwer Production 


Coste | 


Leading manufacturers in the electronics, ma- 
chinery, appliance and toy fields have been 
saving substantially by using precision Multi- 
Swage parts instead of those previously 
made by turning, drilling, 
stamping or forming. 


TINY PARTS MADE BY BEAD CHAIN’S 






Economical, Dependable 


MULTI-SWAGE METHOD 


T} = 


. % 











aa le iy 


GET PROOF-POSITIVE 


LET BEAD CHAIN MAKE YOUR 
Tiny Parts #0 you" 
Gpecifications 
at fat less cost: 


STOP PIN 
The advanced manufacturing 
wre method developed and used 
ir exclusively by Bead Chain 


swages practically any type of 
small tubular part from flat 
stock into precision forms with 
positive, tight seams... and 
does it Automatically. If you 
can use high-volume produc- 
tion .. . we can deliver it ata 
much faster rate .. . and at far 
less cost! Scrap is eliminated! 
Deliveries to you are depend- 
ably prompt! 


We can supply you with parts 
that are beaded, grooved, 
shouldered and made with al- 
most any metal. Diameters up 
to 1/44”, lengths to 11/2“ 


This catalog cansave _ 
T you a lot of production(”.%, 


time and money! 





COST COMPARISONS! THE BEAD CHAIN MFG. =" j 


Send us a blueprint or sample and quantity 
requirements. We will quickly show you the big 


B 


THE BEAD CHAIN MANUFACTURING CO., BRIDGEPORT 5, CONN. 


economies we can deliver. 


BEAD CHAIN 


Original and World's 
Largest Producer of Bead Chain 






BRIDGEPORT 5, CONNECTICUT 





Please send me your Catalog of Multi-Swage Parts 
NAME 
TITLE 


COMPANY 





ADDRESS 





| EXTRUDED PLASTICS—Custom ex 


| revised 12-page_ illustrated booklet 
| Shown are some of the applicationg 


| shapes. Special sections deal with the 












ELECTRICAL MANUFACTURING 















4900:1. Standard center distance 
from 2 to 18 in. provide ratings uy 
to 800 hp. Cone-Drive Gears Diy 
Michigan Tool Co. 


No. 63, Reader Inquiry Fac “ge 25] 


trusions are discussed in a new} 


of thermoplastic rods, tubes and 


general range and size of extrusiong 
and manufacturer’s facilities. Also ing 
cluded is a summary of the proper§ 
ties of the plastics materials, as wel 
as a table giving the most commonh 
used properties. Anchor Plastics CoJ 
Inc. ; 
Ms No. 64, Reace ry f 2 


TRANSFORMERS — Illustrated 24 
page booklet provides electrical and 
physical specifications on almost 506 
transformers. Included are transform 
ers designed primarily for transisto 
audio application, power transform. 
ers, and many other types. Described 
under appropriate headings are plate 
transformers, filter chokes, and nw 
merous other types. Applications and 
complete specifications for each typé 
are provided and mounting means are 
described. Chicago Standard Tran 
former Corp., Standard Div. 
No. 65, R« ry | It 











MAGNESIUM FABRICATION - 
Complete with illustrations, 8-page 
brochure describes magnesium fabri: 
cation and sand castings. Also covered 
are the firm’s facilities for form: 
ing, stamping, deep drawing, machina 
ing, spinning, welding and assemblyg 
Briefly discussed are available rej 
search, design and engineering serv 
ices. Magline, Ine. 


~ 


. No. 66, F er ry Facilit e 251. 


GLASS-BONDED MICA-Illustrated 
23-page booklet describes how to mas 
chine manufacturer’s glass-bonded 
mica so as to retain full advantage 
of its properties. Among these are 
said said to be the ability to with- 
stand temperatures up to 950 F, high 
dielectric strength, and electrical and 
mechanical stability. The four  sec- 
tions into which the booklet is divided 
discuss useful reference material, gen- 
eral principles for machining the ma- 
terial, and how to perform specific 
operations. An index is provided. 
Micalex Corporation of America. 

Cir No. 67, Reader Inquiry |. 





VIBRATION ISOLATORS — Vibra- 
tion isolators and mounting bases de- 
signed to meet JAN requirements are 
covered in an 8-page illustrated book- 
let. Complete data are provided on 





































































nce 
> Up 


Diy 
251 


1 ex 
why 
kleti 
‘ong 
ang 
| the 
slong 
) ing 
pers 
well 
only 
Col 


25 


24¢ 
and 
500 
orm 
istoy 
Orm: 
ibed 
late 
nue 
and 
type 
y ae 
ran 


page 
abri: 
ered 
orm: 
‘hing = 
bly 

res soot Saget 
serve 


7 a : G : a a ic GROOVED BUSHINGS * ELEMENT SUPPORTS 
‘ated 
mas TERMINAL BLOCKS ¢ SPECIAL DESIGNS 
rded 
tage CAN BE MADE TO YOUR SPECIFICATIONS 
are 
vith- AlSiMag ceramic insulators retain their superior elec- Our fast automatic production methods permit quan- 
ne. trical insulation qualities at elevated temperatures, have tity production at low cost. AlSiMag insulators are well 
a ° ° «© ge . . 
oa excellent resistance to heat shock, permanent rigidity, and favorably known to all testing laboratories, and 
‘ded high mechanical strength and low moisture absorption. help speed their approval ... SEND US your blue print 
gen- Dimensional accuracy and uniformity speed assembly. or sample. Let us show you what we can do for you. 
ma- 
cific 
ded. 
S2ND YEAR OF CERAMIC LEADERSHIP 


FREE! Bulletin No.344 AMERICAN LAVA CORPORATION 


A SUBSIDIARY OF MINNESOTA MINING AND MANUFACTURING COMPANY 


ibra- 


; de- Describing AlSiMag 197, a stea- 
» are 5 a : : CHATTANOOGA 5, TENNESSEE 
ook: tite ceramic insulation that is spe- 
OFFICES: METROPOLITAN AREA: 671 Broad St., Newark, N. J., Mitchell 2-8159 * SYRACUSE, N. Y.: 

ifj . ° 330 Arlington Ave., Phone 76-5068 »« CLEVELAND: 5012 Euclid Ave., Room 2007, Express 1-6685 « NEW 
cifically designed for electrical ENGLAND: 1374 Moss. Ave., Cambridge, Mass., Kirkland 7-4498 © PHILADELPHIA: 1649 N. Broad St., 
. E Stevenson 4-2823 © ST, LOUIS: 1123 Washington Ave., Garfield 4959 * CHICAGO: 228 N. LaSolle St., 
ING appliances. Bulletin on request. Central 6-1721 * SOUTHWEST: John A. Green Co., 6815 Oriole Dr., Dallas 9, Dixon 9918 * LOS ANGELES. 
7 5603 N. Huntington Dr., Capital 1-9114 
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*Dyna-Line 


1/15 to 1-1/2 
Horsepower 


Min. Length 
1” to 2 - 3/8” 


> 
Lengths to Your 
Drive Design 


Needs 
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FLEXIBLE COUPLINGS 
TO FIT YOUR DRIVE! 


7 


} 
: 


+2 =1 +0 +00 


SPECIFY Guardian FOR BEST PERFORMANCE OF YOUR EQUIPMENT 


%* Exclusive Guardian Dyna-Line con- 
struction produces a superior one-piece 
flexible power connector by joining the 
three components into one unit while 
they are spinning and held in dynamic 
alignment. 


In these couplings, the length of Flex- 
Element specified enters the function of 
needed adjustment to misalignment, or 
of added torsional damping. Exceptional 
lateral flexibility with minimum stresses 
imposed and torsional stability retained 
are controlled design features. 


Exclusive manufacturers of the Guardian 
Splined Sleeve Coupling (now with Silent 
Tension), for years the standard coup- 
ling for the Oil Burner Industry. 


peer rrr en, 
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*, 
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Comar can supply the correct retay to suit your specific 
needs. Type N with dimensions of only 2%” x 1%6” x 156” 
for 4PDT, and Type D with 1%4” x 1'%” x 15%” for 4PST, 
are ideal for a wide range of general industrial purposes. 
Contacts up to 10 amperes available. For military and 
general industrial applications, the Type TM which is only 
1%” x 1%" x 2%" for 4PDT, or Type TJ which is only 
1%” x 1%" x 3%" for 4PDT, or Type TW which is only 
1'Yo” x 1% 6" x %” for DPDT, have provided the solution to 
small space problems. Standard units carry up to 3 amperes 
on contacts. Types TM, TJ and TW available hermetically 
sealed or open. Relays can be modified to meet special 
requirements. Send specifications for our recommendations. 


Relays + Solenoids * Coils * Transformers * Switches * Hermetic Sealing 
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Send for Catalog 


3349 Addison St., Chicago 18 


Wire braided hose now available in 
number 3 and 4 series for greater 
horsepower applications. 
C-102 Catalog 
Page, also Drive 
Data Form #53 for 


coupling recom- 
mendations. 






PRODUCTS CORP. 


COUPLING DIVISION 
Dept. IC-E, 1215 E. Second Street 


Michigan 


a ee: ee | 


































the knitted-wire vibration isolators, 
including transmissibility in all direc- 
tions of motion, isolation curves for 
acceleration and displacement, effects 
of load variations, as well as the 
effect of extreme high and low tem- 
peratures. Technical information is 
provided on applications, unsymmet- 
rical loads, and vibration character- 
istics. The Barry Corp. 

Circle No. 68, Reader Inquiry Facility, page 25] 
GRAPHITAR PRODUCTS — Illus- 
trated 6-page catalog, discusses the 
manufacture of Graphitar and the 
characteristics and physical proper- 
ties it possesses. Advantages, specifi- 
cations and design data are included. 
Design factors concerning limitations 
and tolerances that must be consid- 
ered, and other topics are discussed. 
A special seection shows various parts 
produced as well as case histories. 


The United States Graphite Co. 


Circle No. 69, Reader Inquiry Facility, poge 25) 


ELECTRONIC PRODUCTS — In- 
cluded in a four-page brochure are 
photographs and descriptions of glass- 
to-metal seals, steatite and other 
ceramics, printed circuits, and ce- 
ramic-metal assemblies. Also  dis- 
cussed are the characteristics, advan- 
tages, and other details of Kovar 
glass-sealing alloy. Stupakoff Ceramic 
& Mfg. Co. 

Circle No. 70, Reader Inquiry Facility, page 25) 
EXPLOSION - PROOF LIMIT 
SWITCH—Two-page data sheet de- 
scribes a miniature explosion-proof 
limit switch. Designed for use in ex- 
plosive gas or vapor-air atmosphere, 
the switch is UL-listed for hazardous 
atmospheres Class I, Groups C and 
D. Design features, circuit arrange- 
ment, mounting, and other pertinent 
information are provided. Diagrams 
and illustrations are included. Micro, 
Div. of Minneapolis-Honeywell Regu- 
lator Co. 

Circle No. 71, Reader Inquiry Facility, page 251 


DELAY LINES—One-page data sheet 
describes two available flexible delay 
lines: a short and a long delay line. 
Data are presented on their construc- 
tion and special features. Richard D. 
Brew & Co., Inc. 

Circle No. 72, Reader Inquiry Facility, page 251 


MINIATURE BALL BEARINGS— 
Using photographs, dimensional draw- 
ings, and other illustrations, 20-page 
catalog describes ball bearings in 
sizes ranging from 0.100 to 0.375 in. 
OD. Included are radial, angular con- 
tact, pivot and thrust bearings. Infor- 
mation is also given on a light radial 
series specified when maximum shaft 
diameters are required. Included for 
each type are load-speed graphs, di- 
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, p> Blue Monday! 


A washer’s a “washout” without fasteners. But 


TAPPING SCREWS 


luckily for the housewives of America this For Fast Sheet-Metal 

catastrophe can never happen. Fastening 

For Lamson & Sessions has long worked v 

hand in glove with the appliance people to Self-tapping screws require no 
WO develop dependable engineered fasteners for nuts, no tapped holes. There- 

home appliances. fore, they are important time- 


savers on all sheet metal assem- 
bly work. A choice of type “A”, 
“BY and “C” threads. Heads 
available with slotted or Phillips 
driver recesses. 


If you, too, want to be sure of the “just right” 
fasteners for your product, check with Lamson during the planning stage. Our 
engineers will be happy to help you with your selection and possibly suggest 
fasteners that will save time and money on the assembly operation. 


Remember, no matter what your fastener requirements, it’s always pleasant 
and profitable to do business with Lamson & Sessions. 












The LAMSON & SESSIONS Co. 


1971 West 85th St. e Cleveland 2, Ohio 
Plants at Cleveland and Kent. Ohio « Birmingham « Chicago 


FOR PROMPT DELIVERY AND HELPFUL SERVICE, 
ORDER FROM YOUR LAMSON DISTRIBUTOR 












TAPPING SCREWS 


Choice of round, 
pan, truss, flat 
oval, hexagon 
and Phillips 
heads. 










1035” SET 
SCREWS 
Cup point type, 


hardened and 
heat-treated. 


SQUARE AND HEX 
NUTS 
Semi-finished, hot 


pressed, cold 
forged. 


MACHINE SCREWS 
AND NUTS 
Precision made for 


fast, economical 
assembly. 






































COTTER PINS 
Steel, brass, alu- 
minum and stain- 
less steel. 


CAP SCREWS 


Bright and "1035" 
Hi-Tensile Heat- 
treated steel. 


PLUG NUTS 


Ideal for blind or 
hard-to-reach 
places. 


LOCK NUTS 
Economical, vibra- 
tion proof. Can be 
used repeatedly. 
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IS READY TO 
SERVE YOU.. ANYWHERE 


IN THE U.S.A. 
ae 


ONNWUMd ELECTRONIC COMPONENTS 
AND PARTS..MADE BY THE 
WELL-KNOWN HHB CRAFTSMEN 


Now! ... experienced HHB Engineering 
Representatives will call to serve 





you... Where, and when, you are in need 
of a reliable source of electronic 
components, and parts. They offer the 
complete facilities of HHB including 


AN Types 


research, design, engineering, as well 





as manufacturing of quality products. 


RF Types The HHB staff is eager to work with 


engineering departments on standard 
requirements, and special components 
parts problems. Over the years HHB 
has consistently surpassed the rigid 





specifications of America’s leading users 
Rack and Panel 
of connectors, cable assemblies, and 
many types of miscellaneous 


electronic parts. 


Wherever you are . . . we invite your 





inquiries. 
Cable Assemblies 









H. H. BUGGIE Inc. 


TOLEDO 4, OHIO 











Sales Engineers in All Principal Cities 
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mensional charts, as well as the avail- 
ability of many types of special bear- 
ings. Useful design data is also 
presented, Miniature Precision Bear- 
ings, Inc. 

Circle No. 73, Re 


MOLDED PLASTICS’ CAPACI. 
TORS-—Illustated four-page bulletin, 
A cut-away-view and other illustra- 
tions, presents performance, charac- 
teristics and test specifications on 
Blue Point molded plastics capacitors, 
Meeting requirements of RETMA 
Standards, capacitors are impregnated 
for continuous operation at 85 C and 
feature a non-inflammable molded 
plastics case. They are sealed against 
heat and moisture by means of a 
special solid glass-like thermosetting 
bond that becomes an integral part of 
the case. Astron Corp. 

Circle No. 74, Reader Inquiry Facility, page 25}. 


MEASURING EQUIPMENT — Re. 
vised edition of a 64-page catalog of 
measuring equipment contains in- 
formation on more than 115 testing 
and measuring devices. Included are 
simple current indicators, completely 
automatic oscillographs, and a wide 
variety of other types. A brief de- 
scription of each product and its char- 
acteristics and applications are given. 
Reference is also included to more 
complete bulletins on each type of 
equipment described. General Elec- 
tric Co. 

rcle No. 75, Reader Inquiry Facility, page 251 


ELECTRIC TEST EQUIPMENT- 
Twelve-page test equipment catalog 
describes a wide variety of instru- 
ments and necessary accessories. In- 
cluded are megohm meters, voltage 
testers, capacity limit and resistance 
limit bridges. Specifications on other 
instruments are given and_ illustra- 
tions are provided. Industrial Instru- 
ments, Inc. 
No. 76, Reader Inquiry f 


INDUSTRIAL V-BELTS-—Illustrated 
59-page catalog describes the advan- 
tages and specifications of an exten- 
sive line of industrial V-belts made 
from rubber and rayon cords. Data 
are presented on multiple V-belts, 
single V-belts. Information is also 
presented on V-flat drives, open end 
V-belting, prestretched belting and 
other types. Useful data for the design 
engineer include: a series of drive 
tables, as well as discussions on drive 
selection, service factors, calculations, 
precautions, and other topics. Durkee- 
Atwood Co. 
e No. 77, Reader Inquiry Fcc 


FABRICATED ALUMINUM PARTS 
—Advantages of aluminum appliance 
parts, as well as facilities for fabricat- 
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Everything In Electrical 
| Insulating Materials 


en. 
ore 


: =ozm. INSULATION & WIRES 
:| INCORPORATED 


ige Insulating Varnish 
= Vulcanized Fibre 
1eT Phenoli 
ra- TT ectass Warehouses Strategically Located to give you service anywhere. 
ru- Wood Wedges 
Built-up Mica Products Nationally Advertised Quality Products, approved and used by leading 
Asbestos Insulation | electrical manufacturers everywhere. 
Woven Glass Insulation 
, ; , ; 
a _ : —— Tape Experienced Field Service Representatives offer technical assistance with- 
en- Cotton Sleeving out obligation on any problem involving electrical insulating materials. 
ide Commutators Built To Specifications 
20 oo Large Stocks Of Production Materials in every warehouse. Quick delivery 
S, Resi ‘ at j 
in poe will eliminate many of your inventory problems. 
nic 
nd | Rely On IW For Immediate Sewice, Dependahhe Zualily 
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A NATIONAL NETWORK OF WAREHOUSES SERVING ELECTRICAL MANUFACTURERS 
INSULATION AND WIRES INCORPORATED 


3435 Chouteau Avenue « St. Louis 3, Missouri 


Write For The Address Of The Warehouse Nearest Your Plant 
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ependable 


One-piece 
cast iron 
frames. 


WRITE TODAY FOR 
CATALOGUE 
NO. 966 


Permanently 
aligned cast 
iron brackets. 


UP FROM THE SEA comes fabulous 


Motor Stamina for Industry! 


Over half a century of service aboard U.S. Navy submarines 
— where dependability means life itself —has bred tremen- 
dous stamina into ELECTRO DYNAMIC industrial motors. 
This inheritance of extra dependability, proved during years 
of gruelling duty under the 
sea, explains the amazing per- 
formance records being es- 
tablished by E.D. motors in 
industry today. 


From 1 to 250 h.p. 


(N. E.M.A. STANDARDS) 


Extra large 
**free-flo’’ air 
channels. 





Liberal size 
grease lubri- 
cated bearings. 


ECTRO YNAMIEC 


4 





Also a complete line of Direct Current motors and generators 


BAYONNE, NEW JERSEY 


ELECTRO @ DYNAMIC 


DIVISION OF GENERAL DYNAMICS CORPORATION 





ing these products, are covered in a 
well-illustrated 16-page booklet. Case 
histories show use of parts in refrig- 
erators, waffle irons, freezers, and 
many other products. Shearing, rol] 
forming, drawing, blanking, welding 
and finishing operations are explained 
and _ briefly _ illustrated. Reynolds 
Metals Co. 


Circle No. 78, Reader Inquiry Facility, page 25) 


TAPER TERMINALS — Eight-page 
brochure, containing many _illustra- 
tions, describes a series of self-lock- 
ing taper connectors. The miniature 
terminals are used primarily as con- 
nectors for individual wires. Empha- 
sis is placed on the special design 
which gives high tensile strength 
when connectors are inserted properly 
in mating receptacles. Data are given 
on two types of connectors and di- 
mensional diagrams are provided. Air- 
craft-Marine Products, Inc. 

Circle No. 79, Reader Inquiry Facility, page 25] 


BERYLLIUM AND ITS ALLOYS- 
Product directory, containing 20 
pages, presents a wide variety of 
berryllium products, including the 
pure metal, oxide and alloys. Empha- 
sis is placed on beryllium copper’s 
spring properties and electrical con- 
ductivity, which are useful in current- 
carrying springs and contacts in 
electrical equipment. Data are pre- 
sented on various commercial prod- 
ucts, including beryllium copper 
wrought products, casting ingots, 
castings, nonsparking tools, as well as 
on forgings, ferro-beryllium and other 
items. Useful reference material is 
also provided. The Beryllium Corp. 
Circle No. 80, Reader Inquiry Facility, page 251 


POLYESTER RESINS — Preliminary 
notes provide information on a poly- 
ester resin, Paraplex P-47, in a spe- 
cial form for matched metal die mold- 
ing at low pressures. Compared to 
molding resins which cure to a very 
rigid, inflexible form, P-47 is said to 
cure to a tough polymer with high im- 
pact strength. A summary of the gen- 
eral performance characteristics of 
this new molding resin is given. Rohm 
& Haas Co. 


Circle No. 81, Reader Inquiry Facility, page 25! 


HYDRAULIC PRESSES—Design tea- 
tures, applications, and other tech- 
nical data on a variety of semi-auto- 
matic and automatic hydraulic presses 
are presented in an illustrated pam- 
phlet. Also included Tables provide 
additional specifications for each 
model. Clifton Hydraulic Press Co. 


Circle No. 82, Reader Inquiry Facility, page 251 


SOCKET SCREW CALCULATOR- 
With use of calculator, all dimensions 
can be quickly obtained for a stand- 
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You know he’s looking out for you 





Yes, he’s your watchman whenever you’re in 
the woods .. . the forest ranger, with his eye 
constantly peeled for the small smolderings 
that can blaze so swiftly into big trouble. 
And eyes just as keen watch constantly over 
every order for Bristol Brass sheet, rod and wire 
... checking, double-checking and then checking 
again, all along the line from casting to ship- 


ping. So if you’re “in the woods” on any ques- 


tion of Brass quality, supply, or fabrication, why 
not let Bristol look out for you, too? 


The BRISTOL BRASS CORPORATION, makers of 
Brass since 1850 in Bristol, Conn. Offices or 
warehouses in Boston, Chicago, Cleveland, Day- 
ton, Detroit, Los Angeles, Milwaukee, New York, 
Philadelphia, Pittsburgh, Providence, Rochester. 


Grit Fadlion muons Bross rite Bet 
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Typical electrical parts 
produced from Teflon 
ae Tela ela 





For Precision Electrical Parts 


Nut ot Taf. Kel-F* 


Nylon, or Polythene... 


SEND YOUR INQUIRIES TO GARLOCK 


The Garlock Packing Company, manufacturers of mechanical pack- 
ings since 1887, places at your disposal a completely-equipped, 
modern plastics plant under expert technical supervision. Our com- 
plete facilities enable us to mold, extrude, machine or otherwise 
fabricate (from powder) electrical parts to the same high quality 
standards to which Garlock has rigidly adhered for over 65 years. 


Garlock, therefore, invites your inquiries on: 


1. Finished Electrical Parts—molded or machined—of 
Teflon, Kel-F, Nylon or Polythene. 


2. Teflon Tape—Electrical grade—pretested for dielec- 
tric fault (maximum 85 per 100 feet of 0.005” tape). 


SHEETS, TUBES, SLEEVES AND OTHER SHAPES 
AVAILABLE IN TEFLON OR KEL-F 


For fabricators of finished parts, Garlock can furnish Teflon and Kel-F 
in sheets, tubes, sleeves and a wide variety of other shapes. Teflon 
sheets can be supplied in sizes as large as 48” square; Kel-F sheets 
and dises as large as 48” diameter. 


Mail Your Inquiries to Dept. 34, Palmyra, N. Y., or contact one of our 
branch offices shown below and a Garlock representative will call. 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Branch Offices: Baltimore, Birmingham, Boston, Buffalo, Chicago, Cincinnati, Cleve- > 
land, Denver, Detroit, Houston, Los Angeles, New Orleans, New York City, Phila- , \ 
delphia, Pittsburgh, Portland (Ore.), Salt Lake City, San Francisco, St. Louis, ji 
Seattle, Spokane, Tulsa. “ 


In Canada: The Garlock Packing Co. of Canada Ltd., Toronto, Ont. = hb = a 
Branch Offices: Calgary, Hamilton, Montreal, Vancouver, Winnipeg 


*du Pont’s trademark for its tetrafluorethylene resin : j 
{Registered trademark for M. W. Kellogg Company’s trifluorochloroethylene polymers . ¥ 


(JARLOCK 


MANUFACTURERS OF 
MECHANICAL PACKINGS 
SINCE 1887 
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ard screw. Threads per inch and the 
proper tap drill size in the Nationa] 
Coarse and the National Fine Series. 
and the body drill and counter-bore 
sizes are given for each diameter. 
Made of a plastic-envelope guide and 
a sliding member, calculator provides 
information on manufacturer's line of 
socket screws. Standard Pressed Stee] 
Co. 
No. 83, 


SWITCHES-—Filteen-page catalog js 
devoted to design features, applica- 
tions, and advantages of a variety of 
slide and line switches. Construction 
features of line switches are pointed 
out and their applications discussed, 
Table lists UL-approved models, 
UL-approved shields for switches are 
uso described. Applications pointed 
out for slide switches include use on 
appliances, small motors, and similar 
equipment. Most switches of _ this 
tvpe are also UL-approved. Dimen- 
sional drawings and complete specifi- 
cations are provided. Stackpole Car- 
bon Co. 

No. 84, ry f t 251 


WIRE THREAD INSERTS—Revised 
22-page catalog describes the uses 
of wire screw thread inserts. Photo- 
graphs, line drawings, text and tables 
are used to show why these inserts 
provide higher loading strength and 
greater resistance to wear, sizing, 
stripping, galling and corrosion. New 
specifications are —— for in- 
serts covering Class 2 2B, and 3B 
fits. Economy achieved ar selec- 
tion of proper fit is covered and insert 
specifications in the National and 
Unified Thread Series (Coarse and 
Fine) are among the engineering data 
included. Heli-Coil C me. 

No. 85, 1 


COAL-MINING DRIVES — Motor, 
control, and gearing applications in 
modern coal mining are analyzed in a 
new 26-page booklet that describes 
and then recommends specific types 
of drives meeting various applications. 
Among the topics discussed are ex- 
clusion of dust and dirt, hazardous 
locations, and other factors to con- 


sider when selecting motor drives. | 


Text and illustrations point out drives 
developed especially for the needs of 
the coal mining industry. 
house Electric Corp. 

e No. 86, Reacts ir 


TECHNICAL CERAMICS — Pocket- 
sized booklet, Bulletin No. 533, dis- 
cusses in non technical terms the 
advantages of AISiMag__ technical 
ceramics. Briefly covered are such 
features as the use of ceramics at high 
temperatures, resistance to weal, 
method of fastening ceramics to me tal 
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flere can you use 
J this simple 
fastener ? 








No threading, peening or precision 
drilling with ROLLPIN 





Rollpin is driven into holes 
drilled to normal production- 
line tolerances. 


Rollpin is the slotted tubular steel pin with chamfered ends that is 
cutting production and maintenance costs in every class of industry. 

This modern fastener drives easily into standard holes, com- 
pressing as driven. Its spring action locks it in place— regardless of 


impact loading, stress reversals or severe vibration. Rollpin is 





readily removable and can be re-used in the same hole. 


If you use locating dowels, hinge pins. rivets, set screws—or 
straight, knurled, tapered or cotter type pins— Rollpin can cut 


your costs. Mail our coupon for design information. 





Rollpin fits flush . . . is vibration-proof. 


















pr neeneee seme mNnED eee EOD — oe me ee 
Elastic Stop Nut Corporation of America 
Dept. R16-922 2330 Vauxhall Road, Union, N. J. , 
| Please send me the following free fastening information: | 
| LC Rollpin bulletin oO name is a oo, of our | 

i i product. at fastener 

anne | DF Elastic Stop Nut bulletin would you suggest? | 
| | 
| Name ___ saben Title i | 
Se i 
| 
Street sa : iociealigsial aries 
| ees case aaa Zone__State__ | 

@ set screw 


ee ro 
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Permanent Magnets 


Magnet Design— Bulletin 151. Written 
for the design engineer. Covers ap- 
plication, properties, design prob- 
lems and testing of permanent mag- 
nets. 


Standard Magnets—Catalog SM-1252. 
Complete data with dimensional 
drawings of standard magnets of- 
fered from stock for working models, 
small requirements, without special 
tooling. 


Core Materials 


Laminations—Bulletin L-752. Data on 
stamped silicon-iron laminations 
covering material applications, gen- 
eral specifications, typical value 
graphs. Also covers T & S OrthoSil 
oriented materials. 


Wound Cores—Bulletin WC-353. New 
bulletin describing T & S Wound “C” 
and Toroidal Cores. Complete with 
specifications and value graphs. 


Select the bulletin or cat- 
alog you need— write 


Thomas & Skinner today. 


1114 East 23rd Street 
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Bulletin 
L-752 



















Bulletin 
WC-353 


Indianapolis 7, Indiana 








parts, sizes and shapes available, and 
other topics. Illustrated are some of 
the principal uses of manufacturer’s 
ceramics, including electronic compo- 
nents and appliance parts and _ in- 
sulators. American Lava Corp. 

Circle No. 87, Reader Inquiry Facility, page 25] 


ROLLER CHAIN AND SPROCK. 
ETS—Detailed information is __pro- 
vided in a 24-page bulletin on sprock- 
ets for each size of chain from No. 40 
through No. 100 inclusive. Each page 
includes a cross sectional drawing, di- 
mensions, as well as number of 
piece, maximum stock bore available, 
weight of sprocket with bushing, and 
other information. Information is also 
provided on bushings, roller chain pin 
extractors, and selection data for 
roller chain drives. Helpful engineer- 
ing material is provided on calcula- 
tion of chain length, center distances 
and speed ratio, lubrication, and other 
pertinent topics. Dodge Mfg. Corp. 

Circle No. 88, Reader Inquiry Facility, page 25) 


TEFLON COATED GLASS FAB- 
RICS — Electrical and mechanical 
properties of Teflon resin coated glass 
fabrics, tapes and laminates are given 
in a 4-page brochure. Applications of 
the Class H insulating materials are 
pointed out and information is pro- 
vided on forming and thermal prop- 
erties, and other characteristics. Fab- 
rics Div., E. I. DuPont de Nemours 
& Co., Inc. 

Circle No. 89, Reader Inquiry Facility, page 25] 


HIGH - TEMPERATURE FASTEN- 
INGS—Valuable reference material on 
fastenings made of high-temperature 
alloys are contained in a 15-page pam- 
phlet. Tables give mechanical prop- 
erties and chemical composition of 
various alloys, including Refractaloy, 
Discaloy, Inconel, Hastelloy alloys, 
A-286, and Titanium. Illustrations 
show types of fasteners produced 
from these alloys and titanium. H. M. 
Harper Co. 

Circle No. 90, Reader Inquiry Facility, page 251 





Five Reprint Packages 






Related feature articles pre- 
viously offered as separate re- 





prints are now available in com- 
bined reprints. For detailed re- 
view of the contents of each 
and ordering information see 


page 260. 
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Now...a@ new high temperature magnet wire... 


OEBLING ROETEMP 
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ROETEMP MAGNET WIRE brings you a — with a specially processed tape applied in a 
brand new and superior type of insulation for single wrap with a liberal overlap. It is excep- 
applications that involve high operating tem- tionally pliable and bends without cracking or 
peratures. Its heat-resistant properties and dielec- _ separating from the conductor. It won't unravel; 
tric strength, its extra toughness and working __ is ideal for higher speed winding; comes in a 
ease make this new Roebling ROETEMP your _ range of sizes from #1 to #12 AWG, round, 
top choice for Class B, dry-type transformer square and rectangular. 


windings, and for other electro-magnetic devices Write for full data on Roebling ROETEMP 
designed for operation with hot spot tempera- | Magnet Wire...and Roebling silicone bonded 
tures of 130°C (266°F). ROEGLAS wires for special temperature prob- 


Roebling ROETEMP Magnet Wire isinsulated —_ lems. John A.Roebling’s Sons Corp., Trenton 2,N. J. 


A subsidiary of The Colorado Fuel and Iron Corporation 
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5S PITTSBURGH ST « CHICAGO, 5525 W. ROOSEVELT RD 
* CINCINNATI, 3253 FREDONIA AVE « CLEVELAND,13225 
LAKEWOOD HEIGHTS BLVD. «+ DENVER, 4801 JACKSON 
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17TH ST © SEATTLE, 900 18T 
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PYLE-NATIONAL 


SERVICE 
ENTRANCE 


PYLETS 





HEADS 
CAPS 

ELBOWS 
CONNECTORS 


Entrance 
Heads 


FORMERLY MANUFACTURED BY 
THE M. B. AUSTIN COMPANY 


Another important addition to an 
extensive and continuously ex- 
panding line of high quality, heavy 
duty wiring and lighting products. 


PYLE-NATIONAL'S COMPLETE 
LINE INCLUDES: 


Pylet conduit fittings 
for hazardous and 
non-hazardous locations. 


Safety switches. 





Circuit breokers. 
Cable Clamp 
Caps Plugs and receptacles, 


Triploc, Midget Triploc, 


Push-button and 
pilot light Pylets. 


Lighting fixtures, 
explosion-proof, 
dust-tight, 
vapor-tight. 


Junction Pylets. 


Cord and cable 
sealing grips— 
conduit unions. 


Floodlights and 
pit lights. 





Entrance 
Elbows 


Ki 


SL] 


Loading lights. 


Gyralite visual 
warning signals. 





Refer to Bulletin 
No. 1135... or call 
your Pyle-National 
Electrical distributor. 
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1388 North Kostner Avenve 
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Quelorc and Strate-Line. 









Feature Article Reprints 











SELECTED feature articles from each issue 
of ELecrricAL MANUFACTURING are re- 
printed in complete form for convenient 
filing and to avoid multilating copies of 
the issue. 

New or recent reprints availble 
through the Reader Inquiry Facility are 
related articles on selected subjects: 
reader may secure single copies without 
charge. Following this listing of free 
reprints are combined reprints of several 
related articles on selected subjects: 
copies are available at prices stated, on 
orders accompanied by remittance. 


Titles Available Through 
Reader Inquiry Facility 


Note that each reprint described below 
carries a key number which is repeated 
in the reprint subject list in the Reader 
Inquiry Facility. On one of the postpaid 
return cards, circle numbers for the re- 
prints wanted and mail. Quantities are 
limited, and when the initial supply for 
any title is distributed the item is with- 
drawn and no more requests can be filled. 


New Titles Now Ready 


These new feature article reprints are 
now available for distribution; single 
copies may be secured without charge 
through the Reader Inquiry Facility or 
by letterhead request. 


New Nonrigid Materials for Insulating 
Systems, September 1953, 16 pages. 
Survey and evaluation of new materi- 
als and composite structures important 
in the functional design of electrical 
insulating systems. (123) 


Relay Standardization, September 1953, 
12 pages. Summary report of 22 
papers presented by makers and users 
in a symposium on standardization of 
relays for military electronics. (124) 


Solderless Electronic Assembly with Cell- 
ular Units, September 1953, 4 pages. 
Structural system for printed circuit 
components developed at Bureau of 
Standards for automatic assembly. 


(125) 
How to Specify Integral-Horsepower 
Motors, September 1953, 4 pages. 


Check list of choices available, to 
guide in identifying a needed motor. 
(126) 


Earlier Titles Available 


For many of the reprints announced 
earlier, the initial print run has been 
distributed and no more copies can be 
supplied. Only those titles listed below 
are still available through the Reader 
Inquiry Facility and quantities in some 
instances are low. 


Aluminum Casting Alloys, August 1953, 
8 pages. Composition, foundry con- 





siderations and properties of light- 
weight alloys suitable for sand, perma- 
nent mold or die castings. (129) 


Thyratron Power Supplies, August 1953 
8 pages. New thyratron circuits for 
inductive loads that give fast response 
and high current capacity on a-c and 
d-c applications. (132) 


Biased Rectifiers Applied to Magnetic 
Amplifiers, August 1953, 4 pages. 
How substantial savings are obtained 
on d-c controls by using biased recti- 
fiers as relays to bring magnetic ampli- 
fier into play only when control action 


is needed. (135) 
July 


Power Factor Measurement, 
August 1953, 20 pages. Combined 
reprint of two-part discussion of 
characteristics of usual power factor 
instruments, and their indications on 
non-sinusoidal power sources such as 
electronic rectifiers; a method of 
power factor analysis for non-sinu- 


soidal wave form. (139) 


Automatic Assembly of Electronic Equip- 
ment, July 1953, 12 pages. Design of a 
complete automatic production line 
for a radar chassis, using component 
attachment machines, printed circuits 
and dip soldering. (118) 


Drawn Parts of Stainless Steel, July 1953, 
8 pages. Case histories and _ specific 
suggestions on design and fabrication 
factors that influence cost, appearance 
and performance. (131) 


What Makes Automation Click, July 
1953, 8 pages. Details of electrical 
control systems developed by Ford en- 
gineers to transfer parts between auto- 
matic-cycle machine took. (121) 


Logical Spring Tolerances, July 1953, 4 
pages. Nomograph based on actual ma- 
chine capabilities replaces rule-ot 
thumb and traditional block-tolerance 
tables for coil springs. (122) 


JIC Electrical Standards for Industrial 
Equipment, June 1953, 16 pages. 
Complete text of the revised standards 
adopted in March, with all changes 
shown in bold face. (114) 


All-Printed Circuit Electronic Assembly, 
June 1953, 4 pages. Rubber-backed 
printed circuit connector system com- 
bined with printed circuit chassis ele- 
ments eliminates separate connectors 
and most hand wiring (133) 


Precipitation-Hardening Stainless Steels. 
June 1953, 8 pages. Two new corro- 
sion-resistant alloys—a deep-drawing 
type and a high-strength material with 
good stability; both good for service 
temperatures up to 600 F. (134) 


Qualification Testing of Control Relays 
June 1953, 4 pages. Rapid test repro- 
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, for armatures and stators 
\ 
7 Varslot is made from 100 percent rag paper 


n combined with “Vartex” black bias 
of varnished cambric. This product is characterized 


by its unusual flexibility, toughness, 
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“4 | NEW JERSEY WOOD FINISHING COMPANY 





ors ELECTRICAL INSULATION DEPARTMENT *© WOODBRIDGE, N. J. 
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sls. Varnished Cambric Cloth Silicone Varnished Fiberglas 

ons Varnished Cambric Tapes Silicone Rubber Fiberglas 
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For SPECIFIED PERFORMANCE 
Specify JELLIFF RESISTANCE WIRE 


A WIDE RANGE OF ALLOYS... 
A WIDE RANGE OF EXPERIENCE... 


COMPLETE CONTROL OF MANUFACTURE... 
make JELLIFF the ideal source of 
Resistance Wire to assure your Product’s 


Performance According to Specs. 


precision resistors—rheostats— 


relays—thermocouples—ohmmeters 
—bridges—high-temperature fur- 


naces can all benefit from the 
PLUS-PERFORMANCE of 
JELLIFF RESISTANCE WIRE 










Fouled contacts cause costly 
burnouts and down-time. Use 
VAP-OIL-TITE FITTINGS 
with Plastic Covered Flexible 
Metallic Conduit for Sure Seal- 
ing of wiring on oil, water, dust 
and vapor tite equipment. 
VAP-OIL-TITE’S exclusive 
threaded bushing not only 
insures positive grounding but 
also makes fitting easier to install 
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CORPORATION 
SOUTHPORT, CONN. 
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>. VAP-OIL-TITE 


FITTINGS 


because a collar covers metal 
edges making burring unneces- 
sary. Furnished in numerous 
types with body sizes from 
34” to 2”. Write or wire today 
for bulletin #MT-104 giving 
types, sizes and prices, 


Sea MS Se ee 


3600 Potomac Ave 


11 Park Place 


Chicago 51, Hlinois 


e New York 7, New York 


auim aonvi® 





Prevent Costly Bamouts 












Temperature-Humidity 


Cooling Systems for 


Adjustable-Speed 


Wider Design Opportunities 


ELECTRICAL MANUFACTURING 


duces four types of actual service con- 
ditions; test results point to greater 
emphasis on reliability and several 
specific design improvements for jn- 
dustrial control service. (136) 


Materials Systems In Electromechanical 


Design; June 1953, 4 pages. Materials 
are the common denominator of prod- 
uct design; must be approached as 
logical systems. (140) 


Evaluation of 
Plastics, May 1953, 8 pages. Realistic 
data for appraising electrical perform- 
ance under severe environmental con- 
ditions, based on results of special cy- 
cling tests. (115) 


British Developments in Embedded and 


Printed Circuits, May 1953, 12 pages. 
Review of current thinking and prog- 
ress, including automatic assembly 
methods, based on recent official re- 
ports; characteristics of embedment 
resins discussed and application cited 
for circuit in telemetering unit. (116) 


Design of Safe Control Circuits, April 


1953, 8 pages. Circuit design rules for 
machine tool controls aimed at elimi- 
nation of hazards to operator and 
equipment as result of electrical fail- 
ure; based on operating experience at 


Ford Motor Co. (137) 


Airborne Equip- 
ment, April 1953, 4 pages. Solutions 
to complex heat dissipation problems 
in electrical equipment designed for 
service on guided missiles and other 
high-speed carriers. (138) 


Application Factors for Electrical Re- 


solvers, March 1953, 8 pages. Ways 
of using these motor-like components 
as control elements in automation of 
industrial processes. (119) 


Drives, © November 
1952, 24 pages. Concise, complete and 
systematic survey of all the various 
types of electric motors, power conver- 
sion systems and control methods avail- 
able to solve adjustable-speed drive 
problems; a guide for the selection of 
the proper drive for a given machine; 
comprehensive 8-page bibliography in- 
cludes references to texts and articles 
bearing on current trends. (128) 


with the 
New Phenolics, June, July. and August 
1952, 28 pages. Combined reprint of 
this three-part feature discusses new 
resin formulations and new manufac- 
turing techniques for molding com- 
pounds and laminates; compounds with 
greater strength, stability, heat resist- 
ance and dielectric properties; includes 
special types of glass-fiber, synthetic 
fiber and epoxy-resin laminates, foam- 
type phenolics. (127) 





Prices for Bulk Quantities 


The above list includes all reprints 


currently available without charge. Note 
that only one copy is supplied free; if 
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: ATION BRUSHES 
Re- FOR 
‘ays TRADE -MARK 
ents , 
«( | MAIN-DRIVE, MILL-TYPE and GENERAL-PURPOSE MOTORS 
19) 
me Here’s what the “National” brush line will do for the operating departments of your company: 
ANC 
ous 
- ELECTRICAL : National Carbon’s concentration on uniform brush grades of wide-range 
pe applicability simplifies brush selection . . . helps you set up your own standardization 
1 of program using fewer types and sizes. 
- MAINTENANCE : The low friction, superior commutating ability and long life of 
“o “National” brushes reduce commutator maintenance... cut costs and keep produc- 
7 tion at high sustained levels. 
the 
boo PURCHASING: Large numbers of stock and catalog items speed delivery of “National” 
t of brushes. And, remember, when you order ‘“National” Standardized brushes, you really 
, hit the jack-pot — low, flat prices regardless of quantity plus immediate shipment 
om- | from stock. 
vith : 
sist STORES : National Carbon’s improved packaging pays off in quick identification, ease of 
= handling and stacking, fewer and sturdier cartons. 
etc 


am- 


197) HOW GOOD IS REALLY GOOD BRUSH PERFORMANCE? 
ee . ° The term “‘National’’, the Three Pyramids device, and the 
Write National Carbon Company ona Colored Cable Strand are registered ead 


of Union Carbide and Carbon Corporation 
- NATIONAL CARBON COMPANY 
ATINNNAL A Division of Union Carbide and Carbon Corperation 
NATIONA L STANDARDIZED BRUSHES 30 East 42nd Street, New York 17, N. Y. 


District Sales Offices: 
Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 


In Canada: Nattonat Carson Limirep 
Montreal, Toronto, Winnipeg 
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SINGLE PHASE 60 CYCLES 
220/440 VOLT PRIMARY 


. 10 VOLT 
= LTS 60 CYCLES 


5 K.V.A. 
220/440-110 V. 
TYPE S10 


oo 
ing os 


HEVI DUTY 
CIRCUIT 


TRANSFORMERS 


For Machine Tool and Other 
Industrial Controls 


Hevi Duty control circuit transformers are specified by many 
machine tool and control manufacturers because of their superior 
and dependable performance. They are designed specifically for 
control circuits where high in-rush currents occur to provide better 


regulation of circuit voltage. 


Write for Bulletin T-5111 for more complete information, This 
bulletin shows regulation curves, impedance characteristics, and 


presents other engineering data. 
Hevi Duty control circuit transformers are designed to meet | 





HEVI DUTY ELECTRIC COMPANY 


MILWAUKEE 1, 
Heat Treating Furnaces . . 


ee 


Dry Type Transformers 


or exceed NEMA, ASA and JIC 


standards. 


WISCONSIN —>-— 
. Electric Exclusively 
Constant Current Regulators 





more than one copy of a title is wanted, 
bulk quantities may be purchased in lots 
of five or more at the prices per copy giv- 
en in the table below; prices vary with 
the number of pages in the reprint and 
the quantity in any one shipment. 

All orders must be accompanied by 
remittance, including 3 per cent sales 
tax for New York City deliveries. 


Quantity Number of pages in reprint 
ordered 4to8 12 16 24to $2 

5 $0.30 040 0.50 0.75 

10 0.25 035 0.45 0.60 

25 0.20 0.30 0.40 0.50 


Prices shown are per copy and include 
postage; quotations on larger quantities 
will be supplied on request. Since these 
prices do not provide for invoicing and 
accounting costs, purchase orders must be 
accompanied by remittance. Send order 
with remittance to ‘ 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Combined Reprints 


BecAusE of the expense involved in 
producing these feature article reprints, 
the free service offered above cannot be 
extended to booklets including several 
reprints on related subjects. The follow- 
ing titles therefore are available at a 
modest charge intended to cover print- 
ing, handling and postage expense. To 
keep expense to a minimum copies are 
offered only on requests accompanied by 
remittance (including 3 per cent sales tax 
for New York City delivered). Send or- 
ders with remittance to: 


}. A Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Applying Magnetic Amplifiers, 40 pages. 
Combined reprint of the four articles 
on “Applying Magnetic Amplifiers” by 
Dornhoefer and Krummenacher pub- 
lished in 1951, plus two related articles 
on the application of magnetic ampli- 
fiers to motor speed control. The series 
of four articles cover the effect of 
design factors on performance, and 
procedure to follow in selecting the 
best combination of rating, power gain 
and core material for minimum size 
and cost. For a list of the articles in 
this booklet see December 1952, page 


280. $1.50 


Overload Protection for Electric Motors, 
52 pages. Combined reprint of the 
complete series of eight feature articles 
appearing in ELecrricaAaL MANUFAC- 
TURING on various approaches to the 
problem of protecting motors and 
other power sources from overload 
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Simple 1-2-3 operation beats the 
five o'clock deadline 


and 

by 
ales At the Symington-Gould Corporation, Depew, 

N. Y., extensive revisions are made on drawings of 

nt railway specialty equipment...and prints are ready 
0 32 for mailing to customers—hours, even days, ahead 
: of the old schedule. 
0 See how it’s done—all so easily—with Kodagraph 
ude Repro-Negative Paper .. . another versatile photo- 
we graphic material in the famous Kodagraph line. 
and 
t be 
rder 





| in ; 
ints, | A basic drawing—which must be re- 
t be | vised to meet the customer’s specifica- 
— tions—is exposed on Repro-Negative The draftsman obliterates the unwanted Eo ; 
1OW- . : : * ° 

Paper in a standard print-making ma- detail on the Kodagraph Repro-Negative sc oe 
ata Pa Tien the print is. pe ya print by simply applying opaquing ink. A positive Repro-Negative print is 


- standard photographic solutions. An The way Symington-Gould figures it, mene ene fe oe: 


annonenen: 


are | easyroom light operation that produces when large areas must be revised . . . or : : 

d by | a negative photographic intermediate many small scattered changes must be —_ i aoe See pt me 
s tax | from the original drawing. made, this is easier, faster than altering . ‘ rity f the ti .o 
eo a positive print. eady in a fraction of the time required 


previously when the unchanged design 
was retraced in full. 


These Kodagraph Materials also save Symington-Gould time and dollars 


y @ Kodagraph Autopositive Paper is used to reclaim @ Kodagraph Autopositive Cloth is used to reproduce 





) old, soiled drawings; to produce intermediates from new pencil drawings directly, which helps elimi- 
customer-drawings on opaque stock. nate costly ink tracing. 

ages @ Kodagraph Contact Cloth is used to reproduce NOTE: Kodagraph Autopositive Paper and Cloth are 

corrected negative prints when durable, inklike processed in the same easy manner as Repro-Negative 

oul cloth intermediates are desired. Paper, but produce positives directly from the originals. 

ticles oO oO 

1 Oe ie duet, Mat 

=| KOGEGLFE eprocduction Lvatericis 

ot 

2 "THE BIG NEW PLUS” in engineering drawing reproduction. 


gain 


tL”: ORR A --------- MAIL COUPON FOR FREE BOOKLET -————————-———— 
“2 Get the full story on the EASTMAN KODAK COMPANY 


$1.50 } *usational Kodagraph Industrial Photographic Division, Rochester 4, New York 
line; learn how you, or your 
otors, local blueprinter, can proc- 


f the | °Sthese materials at sur- 


Gentlemen: Please send me a free copy of your illustrated booklet, 
“Modern Drawing and Document Reproduction.” 
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ticles § Prisingly low cost. Write ee ee tse ll 
urac- f today for a free copy of | 
o - — Drawing and | Company 
an ment Reproduction.” | 
taal p j Street 
a State 
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| 
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while providing short-circuit protection 
to circuits and wiring. Also included 
are four other shorter articles on re- 
lated subjects. For an annotated list of 
these articles see the bibliography ap- 
pearing in June 1952 on page 308. 
Subjects covered include: Interpre- 
| tation of ratings, calculating motor- 
temperature curves, fuses vs circuit 
breakers, dual-element fuses, thermal 
overload relays, inherent overheat pro- 
tection and fully magnetic circuit 
| 
| 
| 
| 
| 
| 


breakers. $1.50 


Designing Servomechanism Systems, 56 
pages. Combined reprint of seven fea- 
ture articles on related phases of the 
design of feedback control or servo 
systems and four shorter articles on 
representative servo control applica- 
tions. Included are the four Herst ar- 
ticles on basic fundamentals of servo 
systems, types of systems, amplifiers 
and electrical and mechanical design 
factors. Three additional articles cover 
the full range of transducers includ- 
ing synchros, movable-electrode tubes, 
movable-core transformers, and a table 
listing and comparing 17 specific types. 
For a complete list of the contents of 
this booklet see March 1953, page 
294. Applications described are: con- 





Engineering Testing as a Design Tool, 
76 pages. Combined reprint of twelve 


een tour follower systems, dynamic _bal- 
| ancing machine, stress-strain recorder, 

Of 4 OC a DF WOME articles published in ELvecrrican 
MANUFACTURING in a planned program 

covering major phases of instrumenta- 


motor speed control, hydraulic piston 
a @ ee & e a 
6% important in wire insulation, too tion as a function of product develop- 


















synchronizer, and others. $2.00 
ment. Subjects include: engineering 


and environmental testing in the small 





Particularly in view of the constant increase in the plant; methods and equipment for 
use of automatic machinery the good performance sound and vibration; use of the vac- 
of the electrical wiring becomes more and more uum tube voltmeter, oscilloscope and 
important. For obviously no machine performs high-speed photography in design; 


measurements of interrupted d-c non- 
sinusoidal a-c circuits. Also included 
are two articles on testing winding 
insulation in production and one on 


better than the controls that operate it and no con- 
trol is better than its wiring. Good wiring thus be- 
comes essential for top performance and to main- 


tain efficient production schedules that result in lower manufacturing the problem of radio interference in 
costs. To make sure that Lowell wires will meet or surpass all indus- r-f power equipment. For an anno- 
trial requirements, Lowell’s Inspection Department makes numerous tated list of these articles see the 
tests to determine the physical and electrical characteristics of both bibliography appearing in October 
the conductor and the insulation. 1952, page 346; also June 1953, ee 
That is why Lowell wires can be ee upon to give top per- ) — ™ 
formance and maintain uninterrupted production at the lowest cost . 


Plastics and Dielectric Materials, 92 
pages. Combined reprint of fourteen 
articles reporting new and _signficant 
developments in new resins and insula- 
tions. Subjects include: fluorocarbons, 
silicone rubber, cast resin embedments, 

| ceramic materials, glass-fiber paper, 
| high-temperature insulation, behavior 
at radio frequencies and_ insulating 
varnishes. In addition to these 14 fea- 
ture articles, the combined reprint also 
includes an annotated list of more than 
80 articles published in ELectricaL 


compatible with quality. Lowell’s staff will cooperate closely to 
select the type of wire best suited to your own specific requirements. 


Write today about your requirements. 


























* : MANUFACTURING during the past eight 
ee 
mee WEltes Oaty*” years on basic research and practical 
i a i ae applications. For a complete table on 
Vetophone ong Flexible and Portable Cords s contents for this new combined reprint 
Machine Tool Wires — Magnet Wires — Special Wires see April 1953, page 433. $3.00 
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" Fr YOUR problem is one of circuit stability in precision 

on oscillators or of close capacitance tolerances in electronic 

00 instrumentation, have you inyestigated the advantages of 

Sprague-Herlec Precision Ceramic Capacitors? 

ol, These unique capacitors offer not only top capacitance 

Ive and temperature stability but stability with applied voltage, 

ane uniform retrace characteristics, and high ‘“Q”. They are 

a available in capacitance tolerances as close as +1% and 

yp- temperature coefficient tolerances as close as +10 ppm/°C 

ng in regular production quantitieés. 

all Mechanically, they are small in size, sealed against 

ai atmospheric humidity, and resistant to vibration and shock. 

nd Standard operating temperature range is from —55°C to 

n + 85°C. 

m- Sprague-Herlec Precision|Ceramics are available in all 

a standard temperature coefficients from P100 to N750, and 

er can also be manufactured to any exact intermediate coeffi- 

in cient required for balancing other circuit constants. When 

10- used in combination with Sprague Durameg* Accurate Wire- 

the Wound Resistors, it is possible to achieve stability hereto- 

- Tet eT Tea eed A fore impracticable in mass-produced electronic equipment. 

50 complete application engineering service Sprague can furnish you either these R-C network compo- 
CUT MPS tay nents or complete network subassemblies to meet your 

92 use of precision ceramic capacitors. tolerance requirements. 

en For complete details on Sprague-Herlec Precision 

ant Ceramic Capacitors, write for| Engineering Bulletins 603-B 

- and 607-A to Sprague Electric Co., 307 Marshall Street, 

ats, North Adams, Mass. or Heérlec* Corporation, Grafton, 

yer, Wisconsin. 

ior 

ing *THE HERLEC CORP. IS A WHOLLY-OWNED SUBSIDIARY OF THE SPRAGUE ELECTRIC CO. 
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NUTS 


CALL ON 
PHEOLL FOR: 
Machine Screws 


Sems 
Wood Screws 
Tapping (Sheet 


Metal) Screws 


Cap Screws 


Thread-Cutting 
Screws 


Set Screws 
Thumb Screws 


Drive Screws 


Phillips Recessed 


Head Screws 
Hi-Shear Rivets 


Aircraft Screws 
and Nuts 


Threaded Rods 


Stove, Carriage, Ma- 
chine, Lag Bolts 


Machine Screw 
Nuts 


Semi-Finished 
Nuts 


Cold Punched 
Nuts 


Wing, Cap, 
Knurled Nuts 


Brass Washers 


Special Fasteners 


PHEOLLS 
Complete line 


SCREWS BOLTS 








Associations 





RTMA Changes Name to RETMA 


Members of the Radio-Television 
Manufacturers Association voted to 
change the Association’s name to the 
Radio - Electronics - Television Manu- 
facturers Association and approved a 
reorganization plan which will ex- 
pand the Board of Directors and pro- 
vide larger representation for new 
segments of the industry, especially 
in the advanced electronics field. The 
changes become effective immedi- 
ately. 

As a result of the vote and in ac- 
cordance with action taken by the 
Board of Directors on June 17 in Chi- 
cago, two committees of the Board 
were established. They are the Radio- 
Television Industry Committee and 
the Electronics Industry Committee. 

Pending the first meetings of the 
two committees of the board on Sept. 
17 in New York, Board Chairman 
Robert C. Sprague has appointed 
F. R. Lack, vice president of Western 
Electric Co., as temporary chairman 
of the Electronics Industry Commit- 
tee and has designated himself as 
temporary chairman of the Radio- 
Television Industry Committee. Per- 
manent chairmen of both committees 
will be elected on September 17. 

The by-laws approved by the As- 
sociation membership were developed 
and recommended by a Special Com- 
mittee on Reorganization headed by 
Mr. Sprague and followed a_pro- 
longed study of the needs of the As- 
sociation in relation to the growth of 
the electronics industry. 


AIEE Pacific Branch to 
Meet at Vancouver 


More than 1000 electrical engineers 
and scientists are expected to attend 
the Pacific General Meeting of the 
American Institute of Electrical Engi- 
neers, to be held Sept. 1-4, at Van- 
couver. 

The technical program will include 
sessions and symposiums on relays, 
rotating equipment, electrical aspects 
of the chemical and electro-chemical 
fields and the wiring and metal in- 
dustry, electrical techniques in medi- 
cine and biology, switchgear, and 
other topics. 

Among the papers to be read are: 
“The Magnetic Amplifier Controlled 
Log Carriage Drive” and “ “The Basic- 
Duty Cycle’ of Carriage Periorm- 
ance,” by H. A. Rose, Westinghouse 
Electric Corp. “Rating Induction Mo- 


tors for Reversing Service,” by T. N. 
Sakellariou, and E. Zucker, Canadian 
Westinghouse Co., Ltd. Also, “Cal- 
culation of Dynamic Braking Charac- 
teristics of Wound Rotor Induction 
Motors,” by Paul Cochran, Westing- 
house Electric Corp. 

The following papers on magnetic 
amplifiers will also be presented: “Fast 
Response with Magnetic Amplifiers,” 
by D. G. Scorgie, Naval Research 
Laboratory; “Flux Preset High Speed 
Magnetic Amplifiers,” by C. B. House, 
Naval Research Laboratory; “A Mag- 
netic Amplifier for Synchros,” by 
R. L. Van Allen, also of the Naval 
Research Laboratory, and, “The In- 
fluence of Magnetic Amplifier Cir- 
cuitry Upon the Operating Hysteresis 
Loops,” by H. W. Lord, General Elec- 
tric Co. 

Included among the additional 
papers are: “The Spreading and Inter- 
face Resistances of Electrical Con- 
tacts,” by C. W. Little, Jr., and W. B. 
Kouwenhoven, The Johns Hopkins 
University; “Errors in Relay Servo 
Systems,” by L. F. Kazda, University 
of Michigan; and “Effects of Friction 
in an Optimum Relay Servomecha- 
nism,” by T. M. Stout, University of 
Washington. 

Eight inspection trips to major 
electrical and industrial centers in 
and about Vancouver also are 
planned. 


NEMA Appoints R. H. Smith 


R. H. Smith, secretary of the Reliance 
Electric & Engineering Co., Cleve- 
land, Ohio, was recently appointed to 
serve as a member of the NEMA 
Committee on Engineering Talent. 
Formerly, Mr. Smith was manager of 
applied engineering at Reliance. In 
1945 Mr. Smith spent three months 
in Europe for the Technical Indus- 
trial Branch of the Foreign Economic 
Administration, making investigations 
of electrical equipment. 


New Techniques Discussed at 
Alloy Casting Institute Meeting 


Technical discussions at the Thir- 
teenth Annual Meeting of the Alloy 
Casting Institute, held at Hot Springs, 
Va., covered a variety of research sub- 
jects with especial emphasis on 
titanium casting techniques and the 
shell molding process. 

Although the main product of the 
Institute’s members is high alloy cast- 
ings, the experimental production of 
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For the temple bow illustrated, Sunware 
Products Inc., New Britain, Connecticut, 
makers of Rayex Sun Glasses, formerly used 
ordinary drawing brass and finished this part 
by hand buffing—one at a time. 

This was a costly procedure, so a switch was 
made to Formbrite* ... then a happy thought 
occurred : 

With Formbrite’s superfine grain structure 
and added surface hardness, why not tumble 
these bows—by the thousands. 

It was as simple as that. Formbrite’s clean, 
smooth surface produced a jewelry finish— 
ready for gold-plating and lacquering. Since 
these bows are produced by the millions, the 
savings effected were substantial. 

Formbrite, just in case you haven’t heard, is 
a superior drawing brass. Comparative tests 


Reg U.S. Pat. Off. 


prove conclusively that the superfine grain 
structure of this specially processed forming 
brass means stamped and formed products that 
are stronger, harder, “springier” and more 
scratch-resistant. Yet the metal is so ductile that 
it can be readily formed, drawn and embossed. 

Time studies made of finishing operations 
have shown that a bright, lustrous finish ordi- 
narily can be obtained by a simple “color 
buffing” operation—or by tumbling, if the 
product lends itself to this method. 

And yet, Formbrite costs no more. Convince 
yourself that Formbrite is the metal for your 
product. Write for Publication B-39. Address 
The American Brass Company, General Offices, ' 
Waterbury 20, Conn. In Canada: Anaconda 
American &Brass Limited, New Toronto, 
Ontario. R886 


an ANACON pA Product made by The American Brass Company 
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WHEN YOU ORDER 


WELLS 





El IMMEDIATE°DELIVERY FROM STOCK | 


(in any quantity) 


Ea FINEST QUALITY OF FAMOUS BRANDS 
E) GENERALLY LOWER PRICES 


CO RETURN PRIVILEGE FOR FULL 
CREDIT IF NOT SUITED TO YOUR 
REQUIREMENTS 


The valuable service Wells provides to 
the industry is being used by many of 
our greatest manufacturers as a matter 
of course. 


Our vast stock (the world’s largest) 
may contain just the components you 
need to fill urgent orders — at a substan- 
tial savings in time and cost. 


ADEL CLAMPS + ANTENNAS, Insulators, Mast Sec- | 
tions * BINDING POSTS *« BLOWERS e¢ CABLE 
ASSEMBLIES * CHOKES « COILS * CONDENSERS 
Oil Filled, Bathtub, Hearing Aid, Transmitting Micas, 
Silver Micas, Ceramic, Variable, Trimmer ¢ CRYS- 
TALS « FILTERS * FUSES & MOUNTINGS « GEN- 
ERATORS * GROUND RODS e¢ HEADSETS «© 1.F, 
COILS + JACKS « JACK BOXES « KEYS, Telegraph 
KNOBS «+ LAMPS «¢ LORD MOUNTS e¢ LUGS 
MOTORS & BRUSHES ¢ PLUGS ¢ RECTIFIERS Selen- 
ium, Copper Oxide, Meter, Diode * RESISTORS—All 
Types * SELSYNS e¢ SOCKETS ¢ SWITCHES 
Aircraft, Micro, Switchettes, Toggle * TIMERS « TUB- 
ING—Flexible * TUNING SHAFTS « TRANSFORMERS 
All Types « VIBRATORS « WALKIE TALKIES 


DYNAMOTORS 


OVER 100,000 


Poe NEW DYNAMOTORS 


IN STOCK! 


DM 32A — DM 53A — PE 86 — PE 101C 

DM33A—D101 — PE 94, etc. 
Large quantities of brushes for all 
types of dynamotors and motors. 


Write us for quotations. Advise us 
your requirements. 





A complete Signal Corps stock number list- 
ing of items in our stock. Write for listing | 
No. $G-200. (For government agencies and | 
contractors only.) 


Manufacturers and distributors—write for | 
new Condenser Catalog C-10 now available. | 


Write, Wire, Phone Your Requirements 


all phones: SEeley 8-4143 





833 W. CHICAGO AVE., DEPT. M, CHICAGO 22, ILL. 
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titanium castings was discussed under 
the leadership of Mr. J. H. Jackson, 
director of ACI research projects at 
Battelle Memorial Institute. Shell 
molding was discussed by H. J. 
Cooper of the Cooper Alloy Foundry 
Co., Hillside, N. J. 

In addition to these papers, reports 
on progress of the Institute’s current 
metallurgical and foundry research in 
the high-temperature and corrosion 
fields were made by Mr. N. A. Mat- 
thews and Mr. W. T. Bryan. 

Elected president of the Institute 
was Mr. G. A. Baker, vice president 
of the Duriron Co., Dayton, Ohio. 
Mr. Baker served as vice president 
of ACI last year, and has had wide 
experience in every phase of the high- 
alloy castings field. 


NEC to Convene 


The Ninth Annual National Electron- 
ics Conference will convene Sept. 
28, 29, and 30, 1953, at the Hotel 
Sherman, Chicago. The conference is 
sponsored by the American Institute 
of Electrical Engineers, Illinois In- 
stitute of Technology, Institute of 
Radio Engineers, Northwestern Uni- 
versity, University of Illinois, with 
Purdue University, University of Wis- 
consin, the Radio-Television Manufac- 













Sept. 1-4—Pacific General Meeting, 
American Institute of Electrical 
Engineers, Vancouver, British Co- 
lumbia. 


Sept. 21-25—National Instrument 
Exhibit, sponsored by the Instru- 
ment Society of America in co- 
operation with other learned so- 
cieties, Sherman Hotel, Chicago. 


Sept. 28-30—Ninth Annual Nation- 
al Electronics Conference, Hotel 
Sherman, Chicago. 










Sept. 30-Oct. 1—Aircraft Electric 
Equipment Conference, sponsored 
by the American Institute of Elec- 
trical Engineers, New Washington 
Hotel, Seattle, Wash. 









Oct. 6-8—Conference on the Ap- 
plication of Motors to Air-Moving 
Equipment and Symposium on In- 
duction Motors, sponsored by the 
Fort Wayne Section, American In- 
stitute of Electrical Engineers, Ho- 
tel Van Orman, Fort Wayne. 






Oct. 13-14—National Conference 
on Electron Techniques, sponsored 
by the Subpanel on Tube Tech- 





Calendar of Meetings 


turers Association and the Society of 
Motion Picture and Television Engi- 
neers participating. 

The tentative technical program 
consists of 99 papers covering elec- 
tronic research, development and in- 
dustrial applications. President of this 
years conference is Dr. J. D. Ryder 
of the University of Illinois. 

Advance registration may be made 
by writing to National Electronics 
Conference, Inc., Karl Kramer, Exec- 
utive Secretary, 852 East 83rd Street, 
Chicago 19, Illinois. 

Papers to be read in a program pre- 
pared in cooperation with the AIEE 
Magnetic Amplifier Committee are: 
“The Application of Transistors to the 
Control of Magnetic Amplifiers,” by 
G. F. Pittman, Jr., Westinghouse 
Electric Corp., Pittsburgh; “Indus- 
trial Applications of Transductors,” 
by R. J. Radus, also of Westinghouse 
Electric Corp., Pittsburgh; and “Mag- 
netic Frequency Conversion,” by 
L. C. Harriott, General Electric Co., 
Schenectady. Also, “A Magnetic Am- 
plifier for Temperature Detection and 
Control,” by R. I. Van Nice, West- 
inghouse Electric Corp., Pittsburgh, 
and “Applying Magnetic Amplifiers,” 
by L. W. Buschler, Vickers Electric 
Div., Vickers, Inc., St. Louis. 

Other subjects to be covered are 





niques, Dept. of Defense, Western 
Union Telegraph Co. Auditorium, 


New York. 


Oct. 14-16—Machine Tool Confer- 
ence, sponsored by the American 
Institute of Electrical Engineers, 
Hotel Cleveland, Cleveland, Ohio. 


Oct. 16-18—Annual Conference, 
sponsored by the Society of Indus- 
trial Designers, Bedford Springs, 
Pa. 


Oct. 19-21—Annual Meeting, Con- 
ference on Electrical Insulation, 
National Research Council, Pocono 
Manor, Pa. 


Oct. 25-28—Semi-Annual Meeting, 
American Gear Manufacturers, 
Edgewater Beach Hotel, Chicago. 


Oct. 30-31—Semi-Annual Meeting, 
American Society of Tool Engi- 
neers, Dayton Biltmore Hotel, Day- 
ton, Ohio. 


Nov. 13-14—Annual Electronics 
Conference, sponsored by the 
Kansas City Section, Institute of 
Radio Engineers, Hotel President, 
Kansas City, Mo. 
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-| BRISTOL’S HEX SOCKET SCREWS 


din. Meet every requirement of 
es DESIGN, PRODUCTION, 
a and MAINTENANCE 
















exec- 

reet, Bristol makes a complete line of socket screw products in 
- pre- sizes from 0 wire to 1 in. in diameter. Standard and listed 
— sizes are stocked in heat-treated alloy steel. Brass, bronze, 
0 the monel, stainless steel, etc.; are furnished on special order. 
B.. All Bristol screws are carefully designed to close tolerances 


idus- (A.S.A. approved, Class 3 fit) and precision-threaded either 





. National Coarse or National Fine. 











10use 
Mag- 
by 
Co., 
Am- E 
aa & »=withstands shock 
©” "ives neater, more streamlined appearance 
1, i 
iers,” © provides stronger fastening 
> +t j a A 
sie: & permits more compact design ‘ 
1 are @ ° =EC vitthstands vibration i 
all of the above, plus... 
& 
saves time 
: 
©” provides faster and easier assembly 
®” §=makes for less rejects 
©” sCprevents wrenches from slipping and marring surfaces 
(Qamsnsnecsenesepames R088 CEEEROEEIES 8°" SIO SPRISSLER EES ERIE EERE ELE DEERE LAE EE VERE AMER ENE ADEE : Ee 
| THE MAINTENANCE MAN 
all of the above, plus... | 
: 
©” provides easy disassembly 
©” §=makes for greater safety 
Write for free bulletins showing 
applications. Only Bristol makes 
both Multiple-Spline and Hex... ; 
for severe and regular service. ’ 
SET SCREW PIPE PLUG 
FLAT HEAD CAP SCREW CAP SCREW SHOULDER SCREW 
? Multiple-Spline and Hex 
Socket Screws. Cap and Set 
THE BRISTOL COMPANY, Socket Screw Division, Waterbury 20, Connecticut A.3.1A 
RING 
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papers on: “The Magnetic Modulator 


rT 9 in A-C Servo Corrective Networks,” 
NAL yg] at Mf i P 1) dil aa b val aay a by C. Volz, The Pennsylvania State 
College, State College, Pa., “Ultra- 

MAKE YOUR COIL WINDING sonics and Industry,” by O. Mattiat. 


Clevite- Brush Development Co. 

EA SIER! Ayia ! BETTER! , Cleveland; “Magnetic Shielding Ef. 

é fects,” by R. D. Teasdale and A. W. 

~ Friend, Magnetic Metals Co., Cam- 

den, N. J.; “Ferrites and Their Prop. 

erties at Radio Frequencies,” by R. L. 

Harvey, Radio Corporation of Amer- 

ica, Princeton, N. J.; and “Develop. 

ment of a High Speed Relay,” by A. 

F. Bischoff, General Electric Co.. 
Schenectady. 

Papers in the session on filters will 
include “An Introduction to Modem 
SPIRAL WOUND | Filter Theory,” by E. A. Guillemin, 

oe a ee | Massachusetts Institute of Technol- 


ae | ogy, Cambridge, Mass.; “RC Filter 
yf | etme ee oe ee | of Novel Design” by J. Linvill, Bel) 
: oO a sie “os ans ee 

* No sharp outside edges and perfected by PARAMOUNT now for the first age _— oe en _ 
© ties full vighthy ond time solves many coil winding problems, yet costs ae _ 1 ile ” by 6 P . ” 
physical strength you no more! Hi-Dielectric. Hi-Strength. Kraft, a alters 7. 5. 

© Femme winding coils Fish Paper, Acetate, Red Rope or any combination Motorola, Inc., Chicago. 
aa ieee wound on automatic machines. Produced from The Influence of Vacuum Tube 
tighten wire stock arbors or special sizes engineered for you. | Component Temperatures on Charac- 
© Allows faster stacking Write on Company letterhead for Stock Arbor List of over 2000 sizes | teristics and Life,” by I. E. Levy, 


of d coil : 
eee Raytheon Manufacturing Co., New- 


PARAMOU NT PAPER TUBE | ton, Mass., and “The Design of Com- 
CORP. | puter Circuits to Operate at Extreme- 
612 LAFAYETTE STREET, FORT WAYNE 2, INDIANA | ly High Temperatures,” by J. F. 
Manufacturers of Paper Tubing for the Electrical Industry Since 1931 | Kock, Jr., and G. C. Hand, Jr., Tech- 
| nitro] Engineering Co., Philadelphia, 

will also be presented. 
Among the papers to be presented 
e | at the session on transistors is “Tran- 
SERVOSCOPE | sistor Feedback Amplifiers,” by S. K. 
Ghandhi, General Electric Co., Syra- 
| cuse. In the two sessions on instru- 
mentation, a wide variety of papers 











Test analyzer for use in de- 


velopment and PRODUCTION of | will be read. Among these are “Milli- 
SERVOMECHANISMS and microsecond Timer Utilizing a Spiral 
PROCESS CONTROLS. Measures Sweep Cathode-Ray Oscillograph, by 
Warren Slie, R. H. Stresau, and 
FREQUENCY RESPONSE, PHASE C. Goode, U. S. Naval Ordnance 
SHIFT 0.1 to 20 CYCLES SINE Laboratory, White Oak, Silver Spring, 


WAVE, SQUARE WAVE, MOD- Md.; and “Void Detector for Sheet 


Insulating Materials,” by R. E. Ander- 
ULATED CARRIER, 50 to 800 son, General Electric Company, Sche- 
CYCLES. nectady, N. Y. 


SERVOBOARD R. R. Titus Heads NEMA 


| Technical Committee 
A FLEXIBLE SET of PRECISION rie £4 R. R. Titus, president of the Syn- 


mechanical parts for quickly , thane Corporation, Oaks, Pa., has 
4 been made chairman of the Technical 
Committee of the Laminated Prod- 
tiometers to form assemblies of cing ucts Section. He is also a member of 
the Board of Governors of NEMA. 





coupling motors, synchros, poten- 


Servo systems, regulators, com- 


putors. ; Industrial Designers to Meet 


Industrial design as it relates to in- 
dustry, will be one of the subjects for 


SERVO CORPORATION discussion at the Annual Design Con- 


ference of the Society of Industrial 
OF AMERICA Designers, to be held at Bedford 
Springs, Pa., on Oct. 16-18. More 
DEPT. EM-9 NEW HYDE PARK, N.Y. than 70 of the country’s leading in- 
dustrial designers, together with 
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_ Thirty-two years and several billion 
. parts ago we began learning about 
¥Tech- powder metallurgy. Our knowledge 
phia, of this business is now considerable, 
ented yet even today there’s no end in 
ae sight to what can still be learned. 
Syra- . 

a Applying our always-growing knowl- 
apers 4 4 7 

= METAL edge enables a to Hs new ways Ww 
i“ Yoh alt improve the physical properties o 
» a | PARTS BY our metal powder products; to offer an 
mn MORAINE ever-broadening range of materials 
eet to our customers; to make possible 
_ more and more applications. 

ocne- 

Our position in the field of powder 
metallurgy is a proud one... but we 

‘ take a greater pride in the fact that 
| os our products are providing industry 
— with a means of improving perform- 
r 
er of ance while cutting costs. 
A. 
fo in- 
ts for 

Con- 
istrial 
for moraine 
More 
1a | products 
with $ DIVISION OF GENERAL MOTORS CORPORATION, DAYTON, OHIO 
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— @ behind this symbol is an on-hand 


inventory of more than 9,000 items 
and sizes of stainless steel fastenings. 
Ready for immediate shipment, this 
stock is the largest and most com- 
plete in the industry. In addition, 
a production capacity for large or 
small quantities of special orders is 
at your service! A good reason — 
when you think of stainless steel 
fastenings—to think FIRST of 
Anti-Corrosive! Send for Catalog 
53G today! 


ANTI-CORROSIVE METAL PRODUCTS CO., INC. 


Castleton-on-Hudson, New York 
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guests from industry and education, 
will attend. 

Raymond Loewy, one of the Soci- 
ety’ founders will be a_ featured 
speaker. Among others will be Arthur 
N. BecVar, manager of product plan- 
ning at the General Electric Com- 
pany’s Major Appliance 
Louisville. 


Division. 


New ASA Electronics Committee 


The American Standards Association 
has announced the recent organiza- 
tion of a new committee in the field 
of electronic components—Sectional 
Committee C83—in the Communica- 
tions Division of the ASA Electrical 
Standards Board. 

Leon Podolsky, technical assistant 
to the president of the Sprague Elec- 
tric Co., North Adams, Mass., has 
been appointed chairman of the com- 
mittee, which will be concerned with 
standards, specifications, methods of 
testing, and rating for components 
used in electronic circuits. The Radio- 
Television Manufacturers Association 
will take the administrative leadership 
in the new committee’s standards 
work. Mr. Podolsky is chairman of 
RETMA’s International Standards 
Committee. He represented this coun- 
try at meetings of the International 
Electrotechnical Commission in Opa- 
tija, Yugoslavia, in June and July of 
this year. He also attended meetings 
of the IEC in Scheveningen, Holland, 
in 1952. 


AIEE Motor Conference 


The Fort Wayne section of the Amer- 
ican Institute of Electrical Engineers 
is sponsoring a conference on the ap- 
plication of motors to the air moving 
industry, Oct. 6-8. The conference is 
to be in conjunction with a sympo- 
sium on induction motors, both of 
which are to take place at the Hotel 
Van Orman in that city. 

Tentative list of subject and papers 
are “Fan Motor Characteristics and 
Standards,” by T. E. M. Carville, 
Westinghouse Electric Corp., Lima; 
“Automatic Temperature Control of 
Heating, Ventilating and Air Condi- 
tioning Air Handling Systems,” by 
G. V. Steffens, Minneapolis-Honey- 
well Regulator Co.; and “The Appli- 
cation of Shaded Pole Motors to 
Room Air Conditioners,” by R. W. 
Morgan, Fedders-Quigan Corp. 

Among the many other papers 
planned for delivery are: “Armed 
Services Fan Applications,” by C. W. 
McDowell, American Blower Corp.; 
“Requirements of Air Conditioning 
Fan Motors,” by M. D. Irwin, Carrier 
Corp.; “Underwriters’ Requirements 
for Fans,” by W. H. Farrell, Under- 
writers’ Laboratories; and “Automatic 
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EDDY-CURRENT 
ROTATING EQUIPMENT 








LIQUID COOLED COUPLINGS UNIVERSAL DYNAMOMETERS LIQUID COOLED BRAKES 





D ynamatic Eddy-Current electro-magnetic equipment represents 
the ideal solution for a wide range of adjustable-speed drive 
problems, particularly where an AC power source is a require- 
ment. Typical applications include paper machine drives, cement 
mill drives, industrial truck clutches, press drives, crane brakes, 
fan drives—in fact, practically all test, processing, and conveying = 


equipment common to industry. Instantaneous response and accu- Write for your copy of Bulletin 


; GB-1 which describes and illus- 
rate control are important advantages. trates the basic Dynamatic units. 


Nvuamatil’ ( 0 RPO RAT ON KENOSHA + WISCONSIN 
DYNANATI( Subsidiary of EATON MANUFACTURING COMPANY, cleveland, Ohio 
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Hydraulic assembly 


assures constant 








mechanical strength 


and dimension 




































alone would be assur- 

ance of Vickers rectifier 

superiority. Add the many other refine- 
ments of design and construction .. . the 
experience and careful workmanship 
. .. and you will be sure that Vickers 
is the best answer to your rectifying 
needs, large or small. 
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Vickers refines its own 
selenium for uniform, 


dependable performance 









Performance matching 
of cells prevents 
overloading-overheating 


255 tests and inspections 
guarantee Vickers Quality 





Write for Bulletin 3000. Vickers engineerina service is available without obligation, 


ICKERS ELECTRIC DIVISION 


VICKERS Inc. 


SPERRY CORPORATION 


1803 LOCUST STREET @ SAINT LOUIS, MISSOURI 





Protection of Motors in Air Moving 
Equipment,” by W. L. Hirshberg, 
Metals and Controls Corp. 


Panel on Electron Tubes 


Plans are now being made for the 
National Conference on Tube Tech- 
niques, sponsored by the Subpanel on 
Tube Techniques of the Department 
of Defense. The program of the meet- 
ing will cover glass-to-metal seals, in- 
sulators, and ceramic seals, new tube 
designs resulting from new  tech- 
niques, and other subjects. Material 
of both a fundamental and applied 
nature will be welcome and all pres- 
entations should be unclassified. 

The conference will be held Octo- 
ber 13-15 at the Auditorium of the 
Western Union Telegraph Company, 
60 Hudson St., New York 13. All 
papers and abstracts should be ad- 
dressed to: Dr. Harold Jacobs, Ther- 
mionics Branch, Evans Signal Labo- 
ratory, Belmar, N. J. Titles of 
proposed papers to be given at this 
conference should be sent in as soon 
as possible; an estimate of the time 
required for presentation should be 
included. Papers should not take 
longer than 15 min to read and should 
be received by Sept. 15, 1953. 





Engineering 


Standards 


New Standard Colors For 
Urea Plastics Recommended 


The Standing Committee for colors for 
molded urea plastics, commercial Stand- 
ard CS147-47, has approved a proposal 
of the materials manufacturers to make 
some changes in the colors covered by 
the Commercial Standard, according to 
an announcement by the Commodity 
Standards Division of the U. S. Depart- 
ment of Commerce. The changes are 
as follows: 

The colors designated MUP-60 (Black), 
and MUP-58 (Orange), will be discon- 
tinued because they have very little use 
in the industry. Four new colors, namely, 
medium grey, Kelly green, tan and 
Navy blue, will be added to the list 
of standard colors. 

There will be a slight change in white, 
designated MUP-02, to improve that 
color. This is made possible by the use 
of pigments that were formerly not 
available, or were in very short supply. 

Commercial Standard CS147-47 was 


| adopted by the industry in 1947. It in- 
| cludes 17 colors, and is universally used 


throughout the urea plastics industry. 


| The changes will result in a new in- 
crease in the number of colors from 17 
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Ow eT me Many manufacturers count On GLOBAR type BNR volt- 


age sensitive resistors to reduce surge voltages and contact 
arcing time—in both AC and DC circuits. Because their re- 


® sistance decreases sharply as applied voltage is increased, 
BNR resistors: 

Reduce surge voltage peaks from 50% to 90%. 
This feature permits use of lower voltage ratings in 

é your components o- - SAVES product costs. 
Reduce contact arcing time up to 95%. By drasti- 
VO LiTAGE cally limiting the duration of arcing after a circuit break, 
; contacts last much longer...with less pitting, less stick- 


SENSI 4 A 43 ing. Cuts maintenance costs for your customer, helps 
give your product a better reputation. 
iy 7 ORS Used in low voltage devices, BNR resistors also substantially 


reduce radiations which interfere with radio and television 
receivers. 


See FS SEES PRIS 


ATT ORCS 
cost...yet add 
to its reputation 7 


OUR ENGINEERS will be glad to show you, 
without obligation, how GLOBAR Ceramic Re- 
sistors can help you make a better product at less 
cost. Write, giving details of your problem, to 
The Carborundum Company, Dept. EM 87-313, 
Niagara Falls, New York. 





er 


GLOBAR Type BNR resistors are built for long life. They with- 
stand repeated high voltage stresses without danger of sudden 
failure. They are manufactured in both cylindrical and disc shapes 
; , ...tO Meet your exact circuit and engineering requirements. 

@ Engineering data on 

these and other important 
uses for GLOBAR Type BNR 
resistors ...in Bulletin GR-2. 
Write for your copy. 


i GLOBAR Ceramic Resistors 


CONVENTIONAL @ TEMPERATURE SENSITIVE © VOLTAGE SENSITIVE 


by CARBORUNDUM 


REGISTERED TRADE MARK 





87-313 
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Blank Spaces ? 





RELAX! 


e Having trouble with blank spaces on your ” 


production line because deliveries of elec- 
trical insulating materials are delayed e 


cause there doesn’t seem to be an insulation 
that meets the job’s requirements © 


Cy Or blank spaces on specification sheets be- » 











sources because you can’t find anyone will- 
ing and able to help you solve problems on ® 
a particular application 


® 
Then relax and let IMC eliminate those 
blank spaces 


a Or blank spaces on your list of insulation 




















IMC specializes in electrical insulation. It manufac- 
tures and distributes nearly every conceivable type of 
insulation used in electrical and electronic equipment and 
components. Stocks are carried to tide you over in emergencies. 


It is almost certain that IMC can supply the part or 
material you need, or will know how to develop it for you. So 
phone or write your nearest IMC office today. Perhaps IMC can 
help you prevent as well as cure those blank space problems. 






































Ask for Literature 
and Products List 


THU Lee 
CORPORATION 














































































*LOCAL STOCKS AVAILABLE AT THESE LOCATIONS 









aoa 
“CHICAGO 6 “CLEVELAND 14 DAYTON 2 MILWAUKEE 2 PITTSBURGH 22° 
565 W. Washington Bivd. 1231 Superior Ave., H. E. 120 W. Second St. 31? E. Wisconsin Ave. 535 Smithfield Street 
Phone CEntrel 6-7320 Phone SUperier 1.7310 Phone Michigan 1391 Phone DAly 8-5359 Phone GRaut 17100" 
— AUTHORIZED REPRESENTATIVES — 
"CHICAGO 6 : DETROIT 2 “MINNEAPOLIS 3 PEORIA 
Complete-Reading Elec. Co. inc. Harry 8. Brethen HL A. Helden, inc. W. ©. Johusen 
100 $. Jefferson St. 15 Lowrence Ave. 1208 Hermen Plece 101 Heinz Court 
Phone CEatral 6-5390 Phone TOwnsend 8-2577 Phone Geneva 5353 Phone 2-7786 


to 19. Those who wish to inspect mold- 
ings of the new colors should address 
their request to F. W. Reynolds, Com. 
modity Standards Division, U. S. Dept. 
of Commerce, Washington 25, D.C. Any 
interested member of the industry who 
has objection to any of the changes 
should make his objection known before 
Sept 1, 1953. If any objections are re- 
ceived, they will be referred to the 
Standing Committee of the industry for 
consideration. 


Direct-Acting-Recording Instruments 
Standard for direct-acting-recording in- 
struments has been issued by the Amer- 
ican Standards Association as C39.2. In 
this new Standard, for the first time 
consideration has been given to the 
personal hazard involved in the use and 
maintenance of recording instruments, 
since all detailed data sheets of the 
Standard include an insulation test which 
stipulates requirements for determining 
the leakage current. The standard spe- 
cifies that, under the conditions named 
in the test, the leakage current may not 
exceed one milliamp. 

The publication also provides users 
with workable standards for determin- 
ing the accuracy and performance of 
their instruments. It covers all direct- 
acting recording instruments, including 
direct-current miliiammeters, ammeters, 
millivoltmeters, voltmeters, and alternat- 
ing-current ammeters, voltmeters, watt- 
meters, power-factor meters and _ fre- 
quency meters. 

Copies of American Standard C39.2- 
1953 may be ordered from the American 
Standards Association, Inc., 70 East 45 
Street, New York 17, N. Y. at 75¢ per 


copy. 





Manufacturers 


Publications 





For these selected publications on ma- 
terials, components, technical data and 
engineering services write direct to the 
manufacturer on company letterhead, 
mentioning ELECTRICAL MANUFACTURING 
as your source. See “Literature for the 
Asking” on page 238 for other publica- 
tions available through the Reader In- 
quiry Facility. 





MODERN MEASURING _ INSTRU- 
MENTS-— Entitled “Instruments for Mod- 
ern Measurements” is 34-page book that 
illustrates and describes over 37 different 
instruments, produced for: electrical 
measurements, physical measurements, 
resistance-welding measurements, textile 
measurements, ultrasonic energy appli- 
cations, electro-acoustical measurements, 
and other applications. Data on several 
new instruments are included, as well 
as on improved models. For a copy, 
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Here at Sterling Bolt Co., a single, integrated 


. DEPENDABLE source can supply you with 
o more than 200,000 stock and standard 
S sizes in Bolts, Nuts, Screws and Washers for 


your specific needs. 


e For more than 35 years Sterling Bolt has 
been a prime supplier of metal fastenings to 
America’s best-known companies—because 
Sterling facilities combine both warehouse 
" and mill, giving you advantages of PROMPT 
t SERVICE and COMPETITIVE DISCOUNTS. 
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THE INDUSTRIES WE SERVE— 
AND SERVE WELL! 
Refrigeration © Pumps @ Cranes @ Elevators 
“ ® Tractors @ Trailers © Conveyors 
5 ® Mining Equipment @ Blower & Fan 
Equipment @ Diesel Engines @ Bodies— 
Motor Truck & Trailer @ Electrical 
— Manufacturing @ Air Conditioning 
® Material Handling Equipment 
na- @ Machinery Manufacturing @ Radio & 
ind Television ® and many others— 
- Interested in Cutting Costs? 
; = No need to count on expensive, time- 
ae consuming specials when Sterling Bolt 
the Standardized Bolts, Nuts and Screws can 
ica- fit your job— 200,000 to one! 
In- 
Send your inquiry or order TODAY—to the 
tU- 
od- 
hat 
ent a 
ical 
ts, . . 
othe 367 West Erie Street, Chicago 10, Ill. 
pli- Telephone: SUperior 7-3000 + Teletype:CG 488 
= Offices: Cincinnati, Indianapolis, Milwaukee, St. Louis 
e 
well MANUFACTURING PLANTS IN CHICAGO, 
PY: MILWAUKEE, ST. LOUIS 
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3405 Perkins Ave., Cleveland 14, Ohio. 
= 
Increase Production per Man-Hour | INSTRUMENT BEARING CATALOG- 


A 28-page illustrated catalog is devoted 
to small, precision instrument ball bear- 
ings not listed in manufacturer’s regular 
catalog. The booklet deals with the 
classification, design and operating re- 
quirements of instrument bearings and 
includes numerous examples of appli- 
cation in servomechanisms, automatic 
pilot systems, fire control rate gyros, and 
other uses. Descriptive details and di- 
mensional data for a comprehensive line 
of instrument ball bearings are included, 
together with the American Ordnance 
Association fundamentals for torque test- 
ing instrument bearings and as well as 
data on the specifications of automatic 
torque testers, which are employed by 
New Departure and are also available 
to others. Many operations in the manu- 
facture of small precision bearings are 
covered by a series of photographs. Use- 
ful reference data are also included. 
Copies of Booklet AIB may be obtained 
by addressing a letterhead request to 
New Departure, Div. of General Motors, 
Bristol, Conn. 


« | send a letterhead request to Sales Pro- 
ir oOo & | motion Dept., Brush Electronics Co.. 







ANOTHER EXAMPLE OF 


Keer Air Tools engineered to industry SOLDERING FLUXES — Twelve-page 
catalog contains detailed information on 


‘ firm’s wide variety of flux formulas. It 
Keller Screw Drivers and Nut Set- | is designed to aid in the selection of 


ters brought important benefits toa | fluxes for both production use and ex- 





manufacturer of duplicating ma- | experimental purposes. Information on 

chines. He says: “Since we started | printed-circuit fluxes and other formulas 

using Keller air tools there has been are discussed. Data are also provided 

a noticeable reduction in worker | on transistor and germanium diode as- 

fatigue, and increased production sembly fluxes are also covered. In all 

{ per man-hour. | about 160 different varieties are discussed 

Weigh 3 “Our work requires highly skilled, — — oe F od c — a 
less : F intelligent workers, and these tools | # etterhead request to Kester Solder Co., 


i . A 2 ri ] re., Chicago 39. 
have given them better satisfaction 4201 Wrightwood Ave., Chicago 39 


| 
in their jobs, and improved our | 
labor relations.” 





less air 


FACTS IN BRIEF 


Book 


Reduce ABOUT KELLER PNEUMATIC SCREW DRIVERS 
operator 
fatigue Interchange- Need f R a 
able parts eed fewer 
“back-up” parts eviews 


Wide variety of 
handles, gear- 
ings, torques, 


in the tool room 









Clutches, socket 
speeds drivers, 45° and 
90° attachments | ASTM Standards on Electrical Insulating 


for every purpose Materials, published by the American 


| Society for Testing Materials, 1916 
Send for Race St., Philadelphia 3. 590 pp. 


FREE 36 -Page Booklet oe 


Prepared by ASTM Committee D-9 on 
for more information and Terai tals, electrical insulating materials the 1953 
ToC YoP MMMM) -y-life-titels edition of these standards contains 75 
standards, including 56 test methods; 16 
specifications; two recommended prac- 
Keller Tool Company, Grand Haven, Mich. tices; and one list of definitions with pro- 
Please send me a free copy of your booklet on cedures relating to conditioning and 
Pneumatic Screw Driving and Nut Setting Tools weathering. 


Standards cover: Insulating shellac 
= “ . — Title | and varnish; plates, sheets, tubes, rods, 
Company __ a ere _ | and molded materials; mineral oils for 

| electrical insulation; ceramic products; 
solid filling and treating compounds; in- 
City —____— Zone State . |  sulating fabrics; insulating papers; mica 
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TAYLOR Forming 
Materials are specially 
made for use in intricate 
shapes, compound curves 
and relatively deep 
draws. They are available 
with a wide variety of 
physical, mechanical and 
electrical characteristics. 
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Want to make something of them? 


Make them into all kinds of panels, guards, barriers, ribs, masks, covers, 
ducts, containers, shields, shims or any other complicated formed part 
your product may require. While many grades of Taylor Vulcanized 
Fibre and Laminated Plastic can be formed to some degree, these four 
grades are ideally suited for most forming operations. 


LAMINATED PLASTICS: 
Grade C-7—for applications requiring toughness, resilience, 
mechanical strength and abrasion resistance. 
Grade XX-7—for applications where mechanical strength is 
secondary to good electrical properties and low cost. 


VULCANIZED FIBRE: 
Trunk Fibre—for applications requiring good mechanical strength, 
toughness, abrasion resistance, surface finish and resistance to 
organic solvents. 
Taylor Insulation—for applications requiring superior dielectric strength, 
toughness and abrasion resistance as well as good mechanical strength. 
Make your products better and easier to assemble. Call your Taylor 
Engineer, he will be glad to work with you on your design problems and 
recommend the Taylor material that can be best formed to meet your 
particular requirements. Other grades of Taylor Vulcanized Fibre... 
as well as Phenol, Melamine and Silicone Laminated Plastics . . . may 
also fit into your design plans. Your Taylor Engineer will be glad 
to show you samples and discuss specifications. 


Taylor Fibre Co., Norristown, Pennsylvania—La Verne, California 


TAYLOR 


Laminated Plastics 
Vulcanized Fibre 





300 MFD. 
150 V.DC. 


+ + 


MODEL MODEL | MODEL MODEL 
350A 350A 10 10 


B+I125V. 
300 MA 


63V.FIL. 


Write for further information. 


Rectifier Division 


Dept. M5, 415 North College Avenue 
BLOOMINGTON, INDIANA 
In Canada: 50 St. Clair Ave. W., Toronto 


products; electrical tests; servicing units 
and conditioning methods; plastics for 
electrical insulation; rubber tape and 
electrical protective equipment; textile 
materials for electrical insulation; and 
general test methods. 


WelDesign System. Course for self- 
study published by The Lincoln Elec- 
tric Co., Cleveland 17. Price $10.00 


This material, which was originally de- 
veloped by Lincoln engineers for in- 
plant training programs, is now being 
made generally available to machine 
designers. It consists of a large 228- 
page manual that outlines the system 
of arc welded design in steel; self-study 
supplementary notes; cost calculator slide 
rule, moment-of-inertia rule, set of weld 
standards on onion-skin for duplication, 
and a copy of the 1300-page “Proce- 
dure Handbook for Arc Welding Design 
and Practice” (9th edition). 

The manual develops the WelDesign 
System step-by-step to instruct how to 
create a steel design. It explains how 
the designer can modify his design for 
economical manufacture. For this the 
manual provides data in the form of 
charts and nomographs. The system is 
divided into five steps: Analysis of the 
cast machine, analysis of cast compo- 
nents (to be replaced by steel): finding 
least steel necessary to do the job; choice 
of trial production parts, and modifica- 
tion of design for production economy, 
Nomographs are provided for finding 
the neutral axis and moment of inertia of 
sections. Comparative strength of vari- 
ous cast materials vs steel under different 
load conditions are given in_ tables. 
Principles of shaping sections to best 
meet various loadings are illustrated by 
specific examples. 

Process selection charts answer such 
practical questions as to whether it is 
more economical to bend or weld a 
corner, according to lot size, or to bend 
angles from plate or buy them. Process 
time charts help in estimating costs of 
flame cutting, shearing, sawing, bending 
and machining steel parts. 


Conveyor Terms and Definitions. Pub- 
lished by the Conveyor Equipment 
Manufacturers Association, 1 Thomas 
Circle, Washington 5, D. C. Price $1. 


This industrial dictionary has been com- 
piled by the Technical Committee of the 
Association because of the confusion in 
terminology that has arisen in recent 
years not only between conveyor manu- 
facturers and users but between con- 
veyor builders themselves. In writing the 
definitions the committee has avoided 
coverage of those kinds of equipment not 
ordinarily considered as falling within 
the scope of the term, conveyor. Where 
the equipment is of a broad classifica- 
tion, it is interpreted in terms applied to 
conveyor application. An attempt has 
been made to define each type of con- 
veyor by what it is rather than by what 
it does. Trade names have been avoided 
except where long usage has made com- 
mon property of such names. Sketches 
aid some of the definitions. Some terms 
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WHY IT PAYS TO BUY STEEL FROM WAREHOUSE 


or 


le 


4 
: » 


. aa caall 
1S 


of ee Lexa 


nd You don’t need to invest in expensive 
in cutting equipment ! 


1. 
om WHEN YOU BUY STEEL FROM ~— up money in large, expensive steel-cutting machinery is something 
the WAREHOUSE YOU GET: you can avoid, if you wish. Yet you can have your cutting done on the 


eh most modern equipment available. When you order your steel from U.S. 


:nu- © LOWER INVENTORY Costs Steel Supply, specify just how you want it cut. We will meet these speci- 


‘on- 


the © LOVER SPACE COSTS fications exactly. For example, our flame cutting equipment will follow the 


ided most complicated patterns without error and turn out finished shapes precisely 
not 


thin © LOWER TIME COSTS as you want them. Your U.S. Steel Supply salesman will give you complete 


vere 
fica- 
d to 


=|——- [ff U.S. STEEL SUPPLY 


om- | © FEWER INVENTORY LOSSES DIVISION 


ches 


information about our cutting services. 
© LOWER CAPITAL INVESTMENT 


erms General Office 


208 So. La Salle St., Chicago 4, Ill. Warehouses and Sales Offices Coast to Coa 
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Design Electronic Controls for RELIABILITY IN SERVICE 
with Alden Components for PLUG-IN UNIT CONSTRUCTION 


-Be sure your Engineers are werideg with the Alden Handbook of plug-in unit design. Presents 
complete line of basic components of tremendous flexibility for adapting your equipment to plug-in 
construction. 


































FREE 250-PAGE “ALDEN HANDBOOK” | 


+ 00-6, _ 
UMPER STRIP pS 


PREPUNCHED TER= MINIATURE liminates wiring CARD-MTG. 
MINAL MTG. CARD’ TERMINALS for common circuits SOCKETS 


You can use Alden Terminal Mounting Card with Alden Miniature Terminals, Jumper Strip and 
Sockets staked to accommodate any circuitry — making complete units ready for housing. 
Components snap into unique Alden Terminals, are held ready for soldering. 


2 To mount this vertical cireuitry, ALDEN PLUG-IN PACKAGES AND 
e CHASSIS give tremendous variety with standard components 4 SIZES: 


-~- > 
oot @ 


Alden components provide standard plug-in or slide-in housings—with spares, your circuits become units replaceable in 30 seconds, 


9) YOUR 
ff COMPLETED 
L CIRCUITS 
pied FOR PLUG-IN 


PACKAGE OR 
CHASSIS 


Ay 
~ 
aes 








Give chassis easily traceable interconnects and 30-second 
replacement with ALDEN SERVE-A-UNIT KIT 


1W’S AS SIMPLE AS THIS Arrange Alden Side Rails (1) GIVING YOU !) Chassis that plugs in, locks and ejects 
and Alden Lock Frame (2) with half turn of the wrist. 2) leads so beautifully 
to suit your chassis. Alden Organized, accessible and identified that non-technical 
Serve-A-Unit Locks (3) -« Personnel can service. 

mount in your chassis to en- " 

gage pre-punched holes in 
Alden Lock Frame (2) to | 
pilot, draw in, lock or eject. / , 
Arrange Alden Back Connec- } 


tors = orderly row on / = a a 
Alden k Frame. Mount :. - ae ee 
mating Alden Back Connec- “s = 

tors on your Chassis. __ et 
ALDEN BACK — 


CONNECTORS 
4, Assign to each unit ALDEN SENSING ELEMENTS — to spot trouble instantly: 
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Strom STEEL BALL CO. 


Largest Independent and Exclusive Metal Ball Manufacturer 
a. ween AVS., CIE eeo SO, I11tIun os 
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appear too obvious to require explana- 
tions; others could be defined in greater 
detail. Some basic types of conveyors are 
defined in foreign languages also. 


Symposium on Condition and Weather. 
ing, published by American Society 
for Testing Materials, 1916 Race St, 
Philadelphia 3. Paper covern, 104 pp, 
$2.25 


Full text of 14 papers presented in a 
symposium sponsored by ASTM Com- 
mittee E-1 on Methods and Testing at 
the annual meeting in New York in June 
1952. Purpose of the symposium was 
to promote an expanded understanding 
of the importance of conditioning and 
weathering in the evaluation of engineer- 
ing materials and to encourage the use 
of controlled atmospheres in laboratory 
procedure. 


Papers include such subjects as: funda- 
mentals of atmospheric elements; air 
conditioning in the testing of textiles; 
conditioning and weathering of paper, 
adhesives and plastics; weathering of 
organic and metallic coatings; moisture 
resistance tests; outdoor and accelerated 
weathering methods; laboratory air con- 
ditioning. 

Each paper has an extensive bibli- 
ography, and several include discussion. 
The closing paper discussing accelerated 
testing methods points out that as time 
is decreased, uncertainty increases; while 
they do in general indicate relative per- 
formance, accelerated tests are uncer- 
tain in predicting actual performance. 


Fabricated Materials and Parts, by T. C. 
DuMond. Published by Reinhold Pub- 
lishing Corp., 330 W. 42nd St., New 
York 36. 332 pp. $6.50. 


Aim of text is to bring together in read- 
ily comparable form the major informa- 
tion on various production methods to 
aid in selecting the one most suitable for 
a given part. Discussion covers cost, ma- 
terials used, advantages and limitations, 
design factors, size and tolerance limita- 
tions for each of 20 major production 
methods. Tipped in on the inside back 
cover is a fold-out chart evaluating the 
20 methods under each of 17 design con- 
siderations. There are no footnotes or 
references to current literature; book 
concludes with a 4-page subject index. 
Text is concisely written, complete in 
scope and not too technical. 


Fundamentals of Electronic Motion, Wil- 
lis W. Harman. McGraw-Hill Book 
Co., 330 W. 42nd St., New York 36. 
319 pp. $6.50. 


This text is devoted to the use of 
mathematical physics for the analysis of 
engineering problems. Although the book 
is written around the analysis of electron 
tubes, it is meant as an exposition of 
the basic techniques of analysis. Electron 
tubes have been chosen as the source 
of examples to illustrate the procedures. 

Since particle dynamics, electromag- 
netic fields and wave phenomena are all 
represented in the subject, and the math- 
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HOW COME? 
Y indust lready be i tough iti 
Competition closing im on you? our ina@ustry may aiready be in a tough competitive 


market—and some day it certainly will be. 


Yes! On you yourself—though the papers 
are bulging with “Engineers Wanted’”’ ads. Management will be looking to you for designs that 
cut costs and build sales too. 


so tell management NOW about 


"COMPO'and "POV'DIRON’ bearings 


(porous bronze) (sintered iron) 


Point out how little they cost to buy—and install. 
How they simplify your whole product design. 
How they run quietly for years—without any attention at all. 


You'll forestall competition for your company—and competition for your job! 


You'll find all the facts you need to convince yourself—and your manage- 
ment too—in our bulletins on advantages, applications, installation of 











these oil-retaining bearings made by Bound Brook 
powder metallurgy. If you don't have copies of “COMPO” 
these bulletins, just drop us a line. “POWDIRON" 
Buy Bound Brook BOUND BROOK” OIL-LESS BEARING COMPANY 


Bound Brook, N. J. Bound Brook 9-0441 
MANUFACTURERS OF BEARINGS AND PARTS © ESTABLISHED 1883 
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HOWARD 
MOTORS 
help IBM 

shatter the 

time barrier 


Universal and Direct Current 
(1/1000 to 1/2 h. p.) 
Shaded Pole 

(1/2000 to 1/8 h. p.) 
Induction Types 

(1/1400 to 1/4 h. p.) 
Dynamotors 

Blowers 

Motor Parts Sets 


You can tell a motor 


by the company it keeps! 


HOWARD 


DEPT. EM-8- HOWARD INDUSTRIES, INC. - 
EMG Evectric motor corp. G CYCLOHM MOTOR CORP. 


DIVISIONS: 


a rs % orig - 
f Ro as ores. 
La — 


ox 


Adding or subtracting 16,000 times per 
second, multiplying or dividing 2,000 times 
per second are just four of the many feats 
performed by the new 1BM Electronic Data 
Processing Machines. This new electronic 
brain is currently at work solving problems 
in a matter of minutes that would take one 
man more than seven years to answer. 


Howard motors play an important function 
in the IBM machine controlling the motion 
of the magnetic tape through the read and 
write head of the Tape Reader and 
Recorder Unit. Howard motors are relied 
upon to keep the speed controlled at the 
rate of 75 inches per second as the tapes 
pass over the read and write heads. 

IBM engineers —and engineers and 
purchasing agents from hundreds of leading 
manufacturers —are specifying EMC and 
CYCLOHM fractional h. p. motors in more 
than 500 applications. 

The wide range of h. p. ratings, gear units 
and versatility of the HOWARD line assure 
you of the right motor for virtually any job. 
Our Sales Engineers will give your problems 
prompt, efficient attention. Write or phone 
(Racine 2-2731) ask for Chief Sales Engine... 


RACINE, WISCONSIN 


RACINE ELECTRIC PRODUCTS 


ematical tools of ordinary and differen- 
tial equations (and further approximate 
methods when solutions become difficult) 
find repeated application, the field of 
electronic devices is ideally suited for 
the demonstration of applied mathe- 
matical physics. 

The treatment begins after an intro- 
ductory chapter on electric and mag- 
netic field distributions, with the prob- 
lem of finding the trajectory of a single 
electron in a constant electric field. It 
proceeds through electron motion in mag- 
netic fields; electron optics; static space 
charge problems; motion in time-varying 
fields; the concept of space-charge waves 
and their application in various types of 
devices; the traveling-wave and traveling- 
wave-magnetron principles, and ulti- 
mately relativistic electrodynamics, 

Introduced primarily as applications 
of the basic concepts and principles em- 
phasized by the text, recent advances 
such as microwave tubes and _ particle 
accelerators are covered. No previous 
knowledge of electromagnetic field theory 
or any calculus beyond calculus are 
assumed. 


Men 


in Industry 


A well-known scientist in the field 
of chemistry has become the vice- 
president and technical director in 
charge of research and engineering 
for Sprague Electric Co., North 
Adams, Mass., electronic equipment 
manufacturer. He is Dr. Wilbur A. 
Lazier, holder of more than 100 U. S. 
patents, and of the Herty Medal of 
the American Chemical Society, 
Georgia Section, 1946. He was South- 
ern Research Institute’s first director, 
and recently was both the director of 
chemical research and development 
and a member of the board of Chas. 
Pfizer & Co., Brooklyn pharma- 
ceutical manufacturer. Dr. Lazier is 
the successor at Sprague of Dr. Pres- 
ton Robinson, who formerly headed 
research and engineering and will 
now act as an engineering consultant 
to the firm. 


Irwin S. Boak will head the Indus- 
trial Division Research and Develop- 
ment Laboratory of the J. M. Ney 
Co., Hartford manufacturer of pre- 
cious metals used industrially as con- 
tacts, slip rings, brushes, commutator 
segments and component parts for 
precision instruments. His previous 
background includes a_ supervisory 
post in the Electrical Life Test and 
Data Section at RCA Corp. Tube 
Laboratory, Lancaster, Pa., and an 
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Services Available om . 
Designing ©. Engineering TC ye controlled process technique 


Die Making * Metallurgical Control ae that insures quality. 
Most Modern Die Casting Equipment m 


Complete Machining, Polishing and 
Assembly Facilities 
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DIE CASTING 
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NOISE 


OLATION NOTE 


These NEW Product Bulletins give YOU 


COMPLETE ENGINEERING DATA 
on ALL-METL BARRYMOUNTS 








Here’s what's in them for YOU: 


Transmissibility curves showing 
performance under test conditions 


of JAN-C-172A. 


Curves showing reduction of trans- 
mitted acceleration and displace- 
ment. 


Curves showing how changes in 
loading affect transmissibility at 
resonance and natural frequency 
for vertical motion. 


Curves showing effect of high and 
low temperature on isolator per- 
formance. 


>. 


© 


Shock-characteristic data, includ- 
ing curves showing vibration iso- 
lation after 15g shock test. 
Application data, including curves 
that show you how to choose iso- 
lators for unsymmetrical loads. 


unit 
and 


Dimensioned drawings of 
isolators, channel pairs, 
mounting bases. 


Detailed data on the construction, 
operating principle, and weights 
of mounts and bases. 


A complete list of load ratings 
and catalog numbers for unit iso- 
lators, channel pairs, and _ bases. 


These are the first really comprehensive bulletins on knitted-wire vibration isolators. 
To get your FREE copies, ask for Barry Product Bulletins 534 and 536. And, if 
you have a special: problem, count on getting the right answer from our Field 
Engineering Service. 
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appointment as professor of Physics, 
Mathematics and Properties of Mate- 
rials, New York State Agricultura] 
and Technical Institute, Canton, N, Y. 


Research and creative development 
work on air conditioners and similar 
products will be undertaken by Henry 
P. Kelly, appointed assistant chief 
an conditioning engineer for the 
Fresh’nd-Aire Co.’s new Grayslake, 
Ill., plant. Fresh’nd-Aire is a division 
of the Cory Corp. 


Harry Goodstein, Clarostat Mfg. 
Co.’s senior engineer, has been made 
manager of the company’s precision 
control division, Barrington, N. H. 
While quality control supervisor in 
the power rheostat, fixed resistor and 
wirewound control sections in 1944. 
he had a hand in the design of the 
Clarostat resistor tube. Later he 
served as a training engineer, then 
moved up to a post as project engi- 


neer. 
















The Rome Air Development Cen- 
ter has challenging jobs at salaries 
from $5040 to $9600 a year in all 
phases of electronic research and 
development, and in the installa- 
tion and maintenance of radio, 
radar, and wire communications 
equipment. 

Write the Professional and Sci- 
entific Recruiter, Rome Air De- 
velopment Center, Griffiss Air 
Force Base, Rome, New York, or 
phone Rome 3200. 


Three Reliance Electric & Engi 


| neering Co. engineers have accepted 


new assignments in the Cleveland or- 
ganization, Donald L. Peterson going 
to the Cleveland district sales office, 
David H. Rush, to the Buffalo office, 
and John E. Harger, to the Detroit 
sales office. 


Massachusetts Institute of Technol- 
ogy loses the services of ceramist 
William MacIntyre Shakespeare with 
his transfer to the Glenco Corp., 
Metuchen, N. J., as ceramic engineer. 
The latter firm makes ceramic capac- 
itors, piezo-electric transducers, non- 
linear dielectrics and printed circuits. 
Mr. Shakespeare will head a group 
which is developing new ceramic 
compositions and new casting tech- 
niques. 


In recent new appointments at En- 
gineering and Research Corp., River- 
dale, Md., Gordon S. Light becomes 
staff engineer to the president, and 
Thomas J. Forbes is made head of 
publications engineering. Mr. Light 
has been associated with ERCO since 
1946, when he joined the firm as a 
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- | Don’t let cord failure spoil your product performance 


specify new ome 5 


NEOPRENE SHEATHED 
FLEXIBLE CORDS 





~ a ae a oe oe 













: Whether you are manufacturing original elec- 
a TYPE “SO”—600 VOLTS trical equipment or specifying replacements, 
e you know the important part flexible cords 
TWO CONDUCTOR THREE CONDUCTOR 
a SIZE | STRAND- play. 
j A.W.G ING Approx{ Approx. Net | Approx.] Approx. Net . ri or pay Es 
O.D. | Wt.PerM’ | O.D. | Wt. PerM Simple cord failure can injure an equipment 


42/34 | 40 | 95 lbs. | 41 | 105 lbs. manufacturer's reputation and can cause costly 
41 | 100 lbs 120 Ibs pleat qeeenpient 
aie That is why it will pay you to specify New 
Rome 50 Flexible Cords. You can count on 
dependable cord life because their Neoprene 
jackets are specially compounded and cured 
to give greater protection against sunlight, 
acids, oils, moisture, abrasion and flame. This 
careful compounding and curing also gives 
you a more flexible cord that is easier to 
handle. 

Available in Types SO and SJO, Rome 50 
Flexible Cords are economically priced as a 
companion line to Rome’s quality-proven Rome 
60 heavy-duty cords and portable cables. 
When you need portable conductors specify 
Rome... Rome S50 for regular service ... 
Rome 60 when the service is tough. 
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TYPE “SJO” FLEXIBLE—300 VOLTS 


TWO CONDUCTOR THREE CONDUCTOR 
aS Ages Ne 
6/30 53 lbs. 0 lbs. 
26/30 3 lbs. 6 lbs. 


Ce, % 


SI 





> 
= 
Q 


| 

N 
Las | 
~” 

3 

z 

az 
0 







zi 
ed 








= 
3 
F 


TYPE “SJO” EXTRA FLEXIBLE—300 VOLTS 

SI STRAND- 

A.W.G. ING Approx.]| Approx. Net | Approx. | Approx. Net 
42/34 50 lbs. 70 lbs. 
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| staff engineer, later becoming assist- 
ant chief engineer in charge of arma- 
ments. In this new post he will be 
concerned with the coordination of 
his firm’s engineering facilities with 
military development and production 
programs. Mr. Forbes, new publica- 
tions chief, was formerly a technical 
writer of handbooks and manuals on 
electronic flight simulators for his 
firm. 


A new vice president of Magnavox 
Co, is John A. Rankin, previously the 
company’s director of engineering. In 
his Fort Wayne, Indiana headquar- 
ters, the Magnavox main office, his 
area of responsibility covers develop- 
ment, design and engineering for 
production of all civilian and military 
equipment. He was earlier associated 
with Belmont Radio Corp., and RCA 
Industries Laboratories. 


The man to see on the subject of 
lightning, Dr. Karl B. McEachron, 
of General Electric Co., is one of the 
few living Americans to be made an 
honorary member of Societe Fran- 
caise des Electriciens. The title was 
conferred on him recently “in recog- 
nition of the eminent services 
rendered to science, technology, to 
electricity” with special reference to 
Dr. McEachron’s part in the “devel- 
= opment of systems for the protection 
— of electrical lines against surges of 
atmospheric origin.” 















Note the many planes and angles in Honors are not new to Dr. Me- 

; Eachron. He holds the Charles A. 
the pieces shown above—the smooth, Coffin Award, (his firm’s highest em- 
perfectly molded surfaces. Only ployee achievement award); the Ed- 


ward Longstreth Medal of Franklin 


knowledge and experience in select- Institute, and the Edison Medal 





ing the material, expert skill in the AIEE, as well as honorary de- 
grees from Northern and Purdue Uni- 
making the dies, and equal skill in versities. 
molding can result in finished pieces Formerly manager of the Labora- 
tory-Engineering Dept. of G-E Trans- 
like these. former Div., he was named this year 
: as consultant of professional employee 
3 relations. 
1S Moving up to an executive vice- 
2 SEND BLUEPRINTS OR SAMPLES presidency, Katherine Crowley of 


Henry L. Crowley & Co., Inc., West 
Orange, N. J., takes to her new job 
several years’ experience in the pro- 

rq by ro Jacob duction of high-frequency powdered- 
Ve " | iron cores, severe-service steatites and 

| magnetic ceramics. She is a Welles- 


1204 SOUTHARD STREET, TRENTON 8, N. J. ley alumna who had already achieved 
RP OOe | the titles of assistant to the president 
| and vice president before her latest 

CONTACT THE S. C. Ullman, 55 W. 42nd St., New York, N.Y. | promotion. 


Telephone — Penn 6-0346 


K&J 


Wm. T. Wyler, Box 126, Stratford, Conn. Named to the post ot chiet engineer 


REPRESENTATIVE Telephone — Bridgeport 7-4293 | of American Machine & Foundry 
| Co.’s ¢ : is RK. L. lloway, 

NEAREST YOU a i a | Co.’s Buffalo plant, is R. I Ho wii e 
———— Selanston,-00,-2. | former manager of the special projects 
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to Speed 


multiple dock loadings 


Here is a battery of 5 Dock Ramps over which 
Addressograph-Multigraph Co. Cleveland, move 
scores of truck loadings in and out each day... 
“materially reducing waiting time of highway 
carriers and increasing volume of merchandise 
handled per man hour’. 


Each ramp is operated by 2 hydraulic rams 
located in each pit, all of which are remote push 
button controlled through... 

Namco "'Stellite’-Welded Solenoids 
Engineered and built by Beacon Machinery Inc., 
East St. Louis, Illinois, these 10-ton capacity 
ramps provide + 12” vertical and 14” horizontal 
travel—are automatically leveled. 


You select the Namco Solenoid having just the 
right push or pull capacity you need, mount it in 
any position desired, then practically forget it so 
far as servicing is required—dependable! 


Namco Solenoids were first built with stamina 
to satisfy our own hydraulic machine tool needs; 
they are now standard equipment in 85% of the 
machine tool industry—many of which are engi- 


neered to the job. 
* * * 


Either AC or DC type solenoids may be speci- 
fied. Standard ratings range from 21,4 to 25 lbs. 
at 1” stroke. Ask your engineers to talk with 
ours. Catalog EM-52. 


ELECTRICAL MANUFACTURING DIVISION 


The NATIONAL ACME CO. 


176 East 131st Street e Cleveland 8, Ohio. 
neer 
adry 

lay, sd 
ne THREADING DIES AND TAPS — LIMIT, MOTOR STARTER AND CONTROL STATION SWITCHES — SOLENOIDS — CONTRACT MANUFACTURING 
ecu 


ACME-GRIDLEY BAR AND CHUCKING AUTOMATICS, 1-4-6 AND 8-SPINDLE —HYDRAULIC THREAD ROLLING MACHINES — AUTOMATIC 


NG SEPTEMBER 1953 









































free on letterhead request. 











@ GRAPHITE TUBE & 
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@ GROUND RODS e 
@ NON-WELDING 
ELECTRICAL CONTACTS * 
@ VOLTAGE REGULATOR e 
DISCS (carbon piles) . 
@ WATER HEATER and 
PASTEURIZATION & 
ELECTRODES 
@ BEARINGS 
@ WELDING RODS af 
WELDING PLATES 
and PASTE € 

















@ RESISTANCE WELDING © 
and BRAZING TIPS 


















Pe = STACKPOLE CARBON 








CARBON 
RAPHITE 


SPECIALTIES 


Get this helpful booklet! In addition to de- 
tails on Stackpole products, this 44-page 
Booklet 40A includes helpful engineering 
discussions on the physical and electrical 
properties of carbon and graphite. Copy sent 






CHEMICAL CARBON 
and GRAPHITE 
(Plain or Treated) 


CARBON RODS FOR 
SALT BATH RECTIFICATION 


TROLLEY SHOES 

SEAL RINGS 

FRICTION SEGMENTS 
CLUTCH RINGS 

BRAZING FURNACE BOATS 


ELECTRIC FURNACE 
HEATING ELEMENTS 


MOLDS and DIES 


CONTINUOUS 
CASTING DIES 


COMPANY 
St. Marys, Pa. 
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and development section of the 
plant’s engineering department, 
Among other interests, he is vice 
president of the Niagara Equipment 
Corp. 


As of September 1, Electrical Test- 
ing Laboratories, Inc., New York C ity, 
acquired the services of Hoffman §. 
Beagle as assistant to the president, 
Mr. Beagle, who was manager of the 
Heating Products Div., Miller. Co., 
prior to assuming his new post, has 
served on the board of directors of 
the Oil Heat Institute of America, 
and as a member of the Government 
Advisory Committee of the Oil Burn- 
er Industry. 


After 12 years as general manager 
and chief engineer of the Marion 
Electrical Instrument Co., Manchest- 
er, N. H., Roscoe A. Ammon has be- 
come president and principal stock- 
holder of the corporation, following 
the retirement of Wm. F. McElroy, 
former president, from active man- 
agement. Mr. Ammon will also take 
on the duties of treasurer. In the same 


| change of officers, Herbert Schachat 


was named vice-president in charge 
of operations. 


Maj. Gen. Donald L. Putt, recently 
appointed commander, and Maj. Gen. 
James McCormack, Jr., vice com- 
mander, of the Air Research and 
Development Command, will head Air 
Force research and development pro- 
grams at nine research, development 
and testing centers in this country. 
From January 1952, Gen. McCormack 
was director of nuclear applications 
in the Command, following a three 
year assignment as director, Military 
Applications Div., Atomic Energy 
Commission. He became assistant 
vice commander in May, 1952. 


Russell K. Soderquist, is the new 
general manager of Industrial Tubes, 
Inc., Geneva, Ill. Previous posts were 
with Ross Manufacturing, Burlington, 
Iowa, and National Electronics, Inc., 
Geneva, Ill., the latter a distributing 
organization for Industrial Tubes. He 
joined his present firm’s staff in mid- 
summer, 1952. 


Louis A. Sacha, Jr., former project 
engineer with Designers for Industry, 
Inc. and currently manager of sales 
of Crothe & Swanker, Inc., consult- 
ing engineers and designers, Cleve- 
land, Ohio, has been made a _ vice 
president and director of the firm, 
which he joined early this year. 


Antenna development of the JFD 
Mfg. Co., Inc., Brooklyn, is now be- 
ing headed by Douglas Carpenter as 
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THE BIG ONE 


This Pilot Light Assembly was first 
made to accommodate the S-11 lamp 

and was intended for use in the 

cabs of great diesel locomotives. 


This BIG one 
Dialco HAS THE COMPLETE LINE OF 


INDICATOR and PANEL LIGHTS <a 


\ this LITTLE one 
*% 


THE LITTLE ONE 


The miniaturization program on defense products required the 
development of this sub-miniature light. It is used 
on communication equipment and aircraft. 
Midget flanged base bulbs to fit are rated 1.3, 6, 12, and 28 volts. 


mpd to suit your own special conditions and 
em requirements will be sent promptly 
< i 







\ 


ACTUAL SIZE 





Cat. #8-1930-621 


and without cost. Just outline your needs. 
Let our engineering department assist 
ed il in selecting the right lamp and the best 
 » pilot light for YOU. 
~~ 


Write for the Dialco HANDBOOK of PILOT LIGHTS 


( 





Foremost Manufacturer of Pilot Lights 


DIALIGHT CORPORATION 


60 STEWART AVE., BROOKLYN 37, N. Y. HYACINTH 7-7600 
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chief engineer, and by Jim Hall as 
associate test engineer. Mr. Carpen- 
ter’s previous association was as chief 
engineer with firms in the Hartford, 
Conn. area. Mr. Hall worked with 
the Civil Aeronautics Authority and 
in aviation electronics operations of 
the U. S. Navy, as design and re- 
search engineer, before joining JFD. 


DON'T 
KILL 

YOUR 
CHANCES 


The honorary degree of Doctor of 
Engineering has been conferred on 
Robert C. Sprague, chairman of the 
board of Sprague Electric Co., North 
Adams, Mass., by Northeastern Univ., 
Boston. He has also been elected a 
trustee of Smith College, Northamp- 
ton, Mass. Mr. Sprague, past presi- 
dent of RTMA, is now chairman of 
the Board of the newly-named 


RETMA. 





To help Battelle Memorial Institute 
get on with its job of combining pres- 
ent manual and machine documenta- 
tion techniques with past experience 
| in the gathering and organization of 
research data, three newcomers to 
the Institute’s technological informa- 
tion service have been chosen for their 
pioneering background in the field. 
They are members of an M. I. T. 
team, James W. Perry, Madeline Bar- 
ry, and Allen Kent, who had a hand 
in the first organized efforts to de- 
velop more efficient methods for stor- 
ing and sorting technical information. 
Their problem is to classify and co- 
ordinate the 60 million pages of tech- 
nical matter being published each 
year, with “what has gone before.” 
They are co-authors of a book soon 
to be published, “Systematized Term- 
inology for Machine Indexing.” At 
M. I. T. Mr. Perry studied the ap- 

























Before you tie up funds in costly tools and dies, plication of high-speed selecting de- 
have Milford fastener-engineers analyze your vices to search and correlate scientific 
product assembly need ... at the design stage, information. Miss Berry, a former 
while plans are still flexible. It will save you analytical chemist for E. I. du Pont 
money and headaches, reduce production ex- | de Nemours & Co., Inc., is a specialist 
pense, speed up assembly time, and aid you in in chemical nomenclature; Mr. Kent, 
making a better product ... perhaps at a com- a former associate editor of Inter- 
petitive price advantage! You can put these science Publishers. 


savings in your pocket by sending drawings and 
detailed description of your product fastening 


, ; naar ; Among new managerial appoint- 
problem for Milford’s scientific solution. 


ments now in effect at Fusite Corp., 
Cincinnati, Ohio, are those of a new 
director of research, and an engineer- 
designer to head production develop- 
ment and control. To the research 
post goes Val J. Cichowski, who has 
been in the appliance and ceramics 
fields for more than two decades; to 
production development, Robert Van 
Houten. 


Write for your copy 
of the “Milford Method 
for solving industry’s 

fastening problems”. 
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the name to rivet in your memory for fasteners 


THE MILFORD RIVET & MACHINE CO. 
, A Westinghouse scientist known 
oe ene Semen — Conn. internationally for his work on the 
1104 W. River St., Elyria, Ohio electrical and magnetic properties of 
24 Platt Street, Hatboro, Penna. metals at very low temperatures wil 
713 So. Palm Ave., Alhambra, Calif. manage the Magnetics and Solid State 
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Series 8200 Relay 
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Liv. 
: ly Corel nas 
mp- his 
ra — particular io ily aircraft 
1 0 
ned It is designed to meet the need for a ht 
current multipole relay for closing several 
circuits upon application of D.C. Voltage. 
tute The actuating principle is similar to that 
— used so successfully for years in applica- 
— tions requiring high resistance to shock 
. of and vibration. 
- to 
ms FEATURES 
ld. High Current: Designed to carry heavy in- 
T. rush currents up to 2500 amperes. 
Bar- *Contact Arrangements: (ae) SPNO, 200 
and amps. (by paralleling 2 sets of contacts each 
de- rated at 100 amps.). Auxiliary contacts, 2 
stor- PNO, 25 amps.: (b) SPNO, 150 amps. 
‘ion. Auxiliary 3 PNO, 25 amps.; (e) 2 PNO, 100 
co- amps. Auxiliary contacts, 2 PNO, 25 amps.; 
ech- (d) 4 PNO, 25 amps. 
pach Shock. Tested performance greater than 70 G 
ae shock. 
soon 
orm- Vibration: Performs satisfactorily at 30 G 
At vibration up to 500 cycles. 
ap- Altitude: Construction permits switching of 
> Housing and contact sup s > | : full load currents up to 65,000 feet. 
tific i ~ 
-mer ports are moulded of glass— = of Temperature: Wide ambient temperature 
Pont | reinforced alkyd plastic; pro- me range, from minus 65 C to plus 125 C. \\ ii 
ialist | viding unusually high impact / Operating Voltages. 6 to 115 volts D. C. Y [Ee 
cent, strength under all conditions. lity! 
nter- Husky Series 8200 Relay Meets SMALL SIZE i 
ALL Requirements of Spec. 2-9/16” high, 2-1/16 7 : 
MIL-R-6106. wide, 3-1/8” long. For complete specifications 
ai Weight, 15 ounces. write for File 8200 
oint- 
orp., 
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No. 510—Olive Drab 
No. 515—Black 
No. 520—Navy Grey 
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A rugged Jack Cover that 
provides a moisture-proof seal 
over the opening of a Phone Jack. 
This Jack Cover is a special lock-nut with hinged 
cover — special molded rubber washer inside 
provides a close fit to the special nut. 
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Switchcraft produces a complete line of Jacks to meet JAN specifi- 
cations, consisting of such types as JJ-026, JJ-033, JJ-034, JJ-082, 
JJ-089, etc. Full information will be found in our catalog S-52. 
Write for copy. 























SAAS Aa 


1324 N. Halsted St., Chicago 22, Ill. 


Canadian Representative: Atias Radio Corp. Ltd., 
560 King St. W., Toronto 2B, Canada. Phone: 
Waverly 4761 


New “‘Littel-Plug’’ No. 440** 
(No. PJ-055B) 














Features a one piece tip rod which together with 
the sleeve are assembled into the mold as inserts; 
providing a finished plug with complete continuity 
of thermoplastic insulation between the tip rod 
and the sleeve of the plug. Also available in types 
PJ-055R, PJ-055M, PJ-054 and PJ-540. 


**Design and material 
specification JAN-P-642, 


AVAILABLE AT ALL LEADING RADIO PARTS JOBBERS @ 


-STEEL WASHERS 


&. for ALL REQUIREMENTS 





























*The name 
and is 


‘‘Switchcraft’’ is a registered trade mark 


the property of Switchcraft, Inc. 





strictly in accordance with 










































































A DEPENDABLE SUPPLIER 
FOR 39 YEARS.... 


Fit yourself for a halo and keep production rolling 
when you go to dependable Joliet for standard 
and special washers. Thousands of special dies 
in many shapes and forms, 9/32” to 8” O.D., 
gauges No. 28 to 3%”. A variety of finishes avail- 
able to meet your special needs, including: 
Electro-plating, Galvanizing, Parkerizing and 
Cyanide hardening. 





































AFTER ALL! THERE'S NO SUBSTITUTE 
FOR QUALITY AND SERVICE 





Your emergency 
requirements are 
our special concern 











207 CONNELL AVE. 
JOLIET, ILLINOIS 















Physics Dept. of Westinghouse Re- 
search Laboratories, He is Dr. Aaron 
Wexler, one-time research associate 
at The Johns Hopkins University, 
where he took part in developing an 
infra-red detector employing the 
principle of superconductivity at ex- 
treme sub-temperatures. The West- 
inghouse low temperature laboratory 
was established by him. He is the 
author of numerous papers 
experiments in this field. 


on his 


The laminated plastics products 
firm, National Vulcanized Fibre Co., 
Wilmington, Del., has appointed 
Eugene R. Perry as president to suc- 
ceed J. Warren Marshall, deceased. 
Mr. Perry was the company’s vice 
president, director and general man- 
ager prior to his election to the top 
job in his organization. He'll retain 
the titles of director and general man- 
ager of the Wilmington firm. 


Another addition to the number of 
upper-echelon Army and Navy officers 
turning to industry after retirement, 
is Rear Admiral Thomas F. Halloran, 
U. S. N., recently made general man- 
ager of the Baird Associates Transistor 
Development Laboratory, Cambridge, 
Mass. Retired in 1948, he “boned” 
for return to civilian life, by partici- 
pating in the Advance Management 
Program of Harvard Graduate School 
of Business Administration, and there- 
after carried on work in the design, 
development and production of elec- 
tronic and electro mechanical equip- 
ments. The firm he is joining is pres- 
ently concerned with explorations in 
the transistor field. 


Robert H. Burns, one-time presi- 
dent of Marshall Engineering Co., 
Santa Monica, Calif., and subsidiaries, 
Instrument Components, Inc., and 
Marshall Electronics, has gone to 
Inet, Inc., Los Angeles, as general 
manager. He takes on sales, engineer- 
ing and production duties. 


Oak Ridge Laboratory’s key man 
in the development of its reactor con- 
trols computer, James Stone, has join- 
ed the staff of Battelle Institute, Co- 
lumbus, Ohio. There he will carry on 
engineering research aimed toward 
the development of digital computing 
systems and components for the han- 
dling of technological information and 
mathematical problems. He takes to 
the new job a background of develop- 
ment work on the U. S. Air Force- 
Fairchild Specialized Digital Com- 
puter, on which he holds four patents 
as inventor or co-inventor. 





Of several recently announced ap- 
pointments in General Electric Co.s 
Apparatus Sales Div., Michigan Dis- 
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eer- ® Plastics and plastic-metal 
combinations are opening 

new fields in design as 

man illustrated by these few of 
con- many assemblies made by 
‘oin- Auto-Lite. Here eae one } ? 
Co- roof at Auto-Lite’s great Bay Manu- Hes : le a 
a facturing Division in Bay City are Ss AR ARR , ooo 
vard the technical skills and production ao e oe: 
ting capacity for a new art rendered 
han- in plastics. The artistic skill of 
and Auto-Lite’s Art and Style Division is 
s to available on matters of design and 
slop- development. Address inquiries to: 


rCe- THE ELECTRIC AUTO-LITE COMPANY 
:0m- Bay Manufacturing Division 
rents 723 New Center Blda., Detroit 2, Mich. * Bay City, Mich. 

; Tune in ‘“‘Suspense” ... CBS Radio Mons. ...CBS Television Tues. 
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DE-STA-CO 


It’s the “know how” of nearly 40 years of pro- 
duction stamping service that counts. De-Sta-Co’s 
main stamping plant is especially geared for produc- 
tion runs of light to medium-heavy fabrication, up 
to %”. Our bed areas range from 10” x 12” to 
48” x 72”, pressures from 5 to 250 tons. We draw 
up to 4” deep. During the years we have built up an 
impressive record in coining operations, our knuckle- 
action presses handling up to 400-ton capacity. The 
diversification of our equipment means your job runs 
on the most efficient press. Our highly mechanized 


named manager of sales, and T. E, 
Glenn, manager of engineering. Mr. 
Glenn already held the responsibili- 


TO PRODUCE 





QUALITY STAMPINGS 


trict, two concern W. A. Mosteller, 


ties to which he has just been given 
title. 


Acme Electric Corp., Cuba, N. Y,, 
recently acquired the services of Jack 
Hall as director of sales of its line 
of standard transformers, and other 
products. 


General Dynamics Corp., Electro 
Dynamic Motor and General Div., 
has also made a new move in the 
sales field, appointing William G. Hill 
as sales engineer for the New England 
area of the company. 


Dynamatic Corp., Kenosha, Wis., 
a subsidiary of Eaton Mfg. Co., Cleve- 
land, has upped its chief application 
engineer, Edward H. Fredrick, to the 
job of assistant general manager. 


Westinghouse Electric Corp., Elec- 
tronics Div., has created the post of 
assistant manager of engineering for 
Robert C. Cheek, former assistant di- 
vision manager. Mr. Cheek holds sev- 
eral patents in the power systems and 
communications fields, has been a 
consultant on power system problems 
for Southeastern District utilities, and 
also a specialist in carrier and micro- 
wave applications. 


An electronic system using radar 
to track aircraft and automatically 
schedule landing sequence of planes 
approaching an airport, has won for 
Benjamin F. Greene, Jr., the Thurman 

















El 


Ec 


material handling system saves dollars for you, helps H. Bane Award. Mr. Greene is asso- e 
us keep our delivery record one of the best in the ciated with the Air Force Cambridge 
business. That’s why “De-Sta-Co” means “Integrity.” Research Center, Cambridge, Mass. Cal 
For quotation send a sample part if possible, This eos goes pre . the a nal 
with a drawing, specifications, and quantity required. ee “ =e oe esti et = — “% " 
You'll et a rompt re 1 : ” greatest achievement in act nau- 0 
e P rope tical development. Mr. Greene’s sys- cal 
For Multi-Stampings — high volume, small, in- 7 — the vt os age ca 
tricate parts — there’s our department of Four Slides a Se, Cape 8 7 
Retatenbicn Weems « theuk: cine within 204" = 12%" previously scheduled craft, and com- he 
: : , reer *s alternative det aths t } 
a single stroke performs such operations as piercing, a. aoe re ‘wath a . 
forming, swaging, embossing, twisting, curling and re- system, landings can he coledidled at fa 
forming from coiled stock. A part is completed each Sonn tatereiie when eter cont od 
stroke, ready for its single inspection. This is espe- tems ave favorable. si 
cially advantageous where forming around a mandrel th 
is required. Special washers, precision flapper valves, Raymond P. Wallace, the former el 
shims and other exacting work are additional De- chief patent engineer of the AEC’s ur 
Sta-Co specialties. Radiation Laboratory Patent engi- be 
Send for our Stamping Brochure illustrating our production facilities neering Dept., has accepted an ap- 
pointment as chief patent engineer eq 
of Mycalex Corp. of America, Clifton, m 


N. J. In addition to heading the 





firm’s patent Dept., he will coordinate 
the engineering and promotional ac- 
tivities associated with new develop- 
mental work. Mr. Wallace was a 
design engineer during the develop- 
ment of the atomic bomb under the 
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INSTALLATION of specially formed G-E 
tubular heaters in the centers of aluminum 
heat-exchanger units is a fast, one-man job. 


VERSATILE G-E CALROD HEATERS ARE READILY FORMED TO REQUIRED SHAPE FOR EDI DRYERS. 


Electric heat improves performance 
of new electronic hand dryers srry citeins ut 


only a very few minutes of worker’s time. 


Edi Products Co. finds Calrod* units provide 
easy installation, fast drying, long service 


Calrod heaters are keeping mainte- Edi’s customers. By storing heat. 
nance costs low for Edi Products Com- these units result in far less power 
pany of Brooklyn, N. Y., manufacturers surge than do other hand dryers. 
of “electronic towels”. Thermostati- Therefore, smaller wire can be used. 
cally controlled G-E tubular heaters, installation is faster, and the meter 
cast into the aluminum heat exchang- load is reduced. The Edi dryer can be 
ers of Edi’s machines, provide instant plugged in like a radio, and then gives 
heat, reducing hand drying time to less round-the-clock service for only a few 
than 30 seconds. According to Edi cents a day. 
engineers, durable Calrod units last You and 
far longer than the infrared heating 
used in other hand dryers, and elimi- 
nate replacement of costly coils. During 
the three years Edi has been building 
electronic towels equipped with Calrod 


your customers receive 
similar benefits when you build clean, 
efficient electric heat into your prod- 
ucts. G-E Calrod heaters are available FINAL ASSEMBLY is followed by inspection 
in a wide variety of sizes, shapes, rat- of the completed dryers so Edi’s customers 
; vit ings and sheath materials. The Heating are cemnal of highest quality equipment. 
units, not a single heater failure has Specialist in your nearby G-E Appar- . 
been reported. atus Sales Office is ready to help you 

The aluminum “Heet Bin” units, | modernize existing designs or develop Section 720- "Or 


. : ent a .  - Pm General Electric Co. 
equipped with built-in Calrod heaters, new processes. For more information, Schenectady 5, N. Y. 


make possible additional savings for mail the coupon at right. Pisesd csud ian Weltetie hark ae. 
*Reg. Trade-mark of General Electric Co. For immediate project For jetacsien 


(1) GEA-5866, “Built-in Electric Heat for 1 
: OEM's” 


Gu can faut your confidence 7 [) GEC-1005, Bryan sia of G-E OD 


DO IR tenn canine celal 


GENERAL@Q ELECTRIC | sewn i 











INTEGRATED DESIGN. 


ooo FOR COMPLETE SERVO SYSTEMS! 


Like pieces in a jig-saw puzzle, all components in a 
Transicoil servo system are designed to fit each other 
. . . coordinating to form the complete picture. Sys- 
tems made by piecing together unmatched compo- 
nents usually spoil the picture by limiting the final 
efficiency of the entire system. 

But if building your own system seems desirable, 
you'll find that individual Transicoil components 
offer the best performance in the job each is required 
to do. Built to your exact specifications, ready for 
immediate application, their ability to fit into the pic- 
ture of your system is limited only by the restrictions 
you place upon them. 

Details covering Transicoil Servo Systems, or com- 
ponents are available upon request to... 


 TRANSIOUUL 


CORPORATION sew vorkis) nv. 


296 


Manhattan Project. He is also the 
inventor of several devices used jn 
the atomic research field and the 
author of technical papers in engij- 
neering and statistical methods. _ 


Announcement of the promotion of 
Conrad H. Hoeppner—holder of some 
25 patents on pulse circuitry, elec. 
tronic telemetering, and digital pro- 
cessing equipment—to a managership 
of the Electronics Projects Dept., W, 
L. Maxson Corp., New York City, 
has just been made. He will guide 
research and development on elec- 
tronic phases of guided missiles, ra- 
dar, computers, servomechanisms, and 
related systems and equipment. Mr, 
Hoeppner was engineering products 
manager with Raytheon Mfg. Co. 
for five years before joining Maxson 
and previous to that time had been 
director of the electronics laboratory, 
Glenn L. Martin, Aircraft Co., Middle 
River, Md. He initially entered guid- 
ed missile and computer work while 
with the Naval Research Laboratory, 
Anacostia, D. C. During 1942-1945 
he was a member of the faculty in 
electrical engineering and mathema- 
tics at George Washington and Mary- 
land Universities. 





Company 


Briefs 





“Enterprises Wanted!” Elgin Na- 
tional Watch Co., Elgin, Ill., has just 
declared its interest in affiliating with 
firms in the miniature electronic com- 
ponents and precision production in- 
struments field, and has frankly 
launched a search for such companies, 
through distribution of a brochure 
describing its needs. The firm has 
established a commercial development 
department under Gordon Odell. 

J. G. Shennan, president, empha- 
sizes that the decision of his company 
to join the marked number of busi- 
ness firms now diversifying their prod- 
uct lines, does not imply minimization 
of its jeweled watch business. Idea in 
turning to electronics and instrumen- 
tation is to make an alliance in fields 
with the same tradition of precision 
workmanship which distinguishes 
watch making. Actually, Elgin has 
already developed, commercially and 
for the Armed Services, miniature 
units in the electrical and electronic 
components field. The company has an 
eye on the transistor as one com- 
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Good engineering leans heavily on 
experience . . . the one product 
ingredient for which there is no substitute. 


Fansteel engineers continually draw 






upon the vast fund of experience result- 


_ ing from 29 years of rectifier production. 


Be tt 1 rectifiers result from pooling 


1ce— yours and ours. The 


Fansteel policy of friendly, 
nt - ll ation with the engineers of 
str s we serve has provided the 


c countless rectifier problems. 






less facilities give Fansteel 
the widest possible scope. Add 
, enginecring and sincere, 


ion, and here’s the result: 





Write for this 
data 
book 


FANSTEEL METALLURGICAL CORPORATION, NORTH CHICAGO, ILLINOIS, U.S.A. 
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... and We Can Deliver! 
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eeu? ROD and TUBE | 


Small Machined Parts! Sheets! 


Heavy demand has put many TEFLON fabricators in a “back ordered” condition. The 
effect — stymied™or crippled production on your end. 


At FLEXROCK we have licked this problem. New TEFLON producing equipment has been 
added. We have substantially increased capacity. We can’t take on all things just yet. 
But soon we will be ready to “throw the book at you” with a complete range of TEFLON 
services. RIGHT NOW we are set to ship you TEFLON Rod and Tube, extruded or molded, 
Sheets, and small parts—no matter how intricate— machined from Rod and Tube. 
We can promise good delivery — yes, FAST DELIVERY 

... with closest possible tolerances on your small 
parts. Tell us your needs — we will be 
happy to quote delivery and price. 
























































*DuPont trade-mark for 
tetrafiuoroethylene resin 

















SEND US YOUR “SPECS” 
LET US QUOTE 














| FLEXROCK COMPANY, 3601-8 Filbert St., Phila. 4, Pa. | 
: [] We are enclosing sample, specs, and quantity 
for our TEFLON requirements. Please furnish quotation. 
() Please send us your TEFLON Bulletin including stock list. ! 
| III) SeilCsiiaditestessiepehabnaleabnebargunaillasinavbemiepbinibbecsesbbidévo=nevehtobilincsonye shobeonssdacosssyanbebseseocconrenohenupnesaneetonee | 
Company 
| Address cocvece | 
aa elisa hiesiencit PRIN ditnticrneiaees DAIS’ cacassnccacensaliitgisennadioias | 





ponent which is “at least twice as 
large as it should be for the ultimate 
in sub-miniaturization.” Other possi- 
bilities for size reduction: capacitors, 
resistors, transformers, printed circuits, 
In the precision production instrument 
field, where Elgin was ‘first’ to make 
the precision dial indicator, Mr. Shen- 
nan sees a large future for sensitive 
measurement instruments, the need 
for which is linked with automation jn 
industry. 


Name change: Ampex Electric 
Corp., Redwood City, Calif., to Am- 
pex Corp. 


General Electric Co. will increase 
its present 1,000-man scientific staff 
working on fundamental research by 
50 per cent within the next few years. 

The expansion will raise the total 
number of scientists employed from 
180 to 270. Among problems for sci- 
ence to solve, by basic research ac- 
cording to G-E President Ralph J. 
Cordiner are development of: New 
high-temperature alloys to permit 
higher operating temperatures for heat 
engines such as turbines; permanent 
magnets ten times stronger than at 
present, to permit reduction in size 
of motors and transformers and adap- 
tation of such magnets to assembh 
line operations; improved heat stor 
age systems to solve off-peak electrical 
load problems and increase opportuni 
ties for storing solar energy; infrared- 
sensitive phosphorescent materials 
capable of converting infrared into 
visible radiation, resulting in more ef- 
ficient light sources; super-conducting 
materials for use at average normal 
temperatures to give high performance 
at near-zero loss of electrical energy; 
magnetic oxide method to permit 
molding or casting of cores of motors 
and transformers. 

G-E already has spent $120 million 
for improved facilities for research 
and advanced engineering develop- 
ment work, according to Mr. Cordiner. 


Olin Industries, East Alton, IIl., has 
made an agreement with Mathieson 
Chemical Corp. to form the Matholin 
Corp., to manufacture, sell and con- 
duct research on hydrazine. The new 
corporation will be jointly owned by 
the two firms and will acquire the 
first commercial-scale hydrazine plant 
recently completed by Mathieson at 
Lake Charles, La. 


New 16-mm., full-color sound mo- 
tion picture being offered by Raytheon 
Mfg. Co., Waltham, Mass. to tell in 
20 minutes the story of electron appli- 
cation, is entitled, “Electronics in 
Action,” and is available on loan with- 
out charge to business firms, govern- 
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Be ected atid ican siies aise tiediaa’ l 


Wherever you need electric motors for maximum 
power in minimum size, Pesco has the basic co-ordi- 
nated frame sizes and power elements you'll require. 


For example—Pesco motors are now in use for: 
cooling (blowers for electronic equipment), tuning 
(radios and automatic finders), scanning antenna 
(civilian and military), antiaircraft radar fire control, 
as well as pump drives and mechanical actuators. 

By using standardized parts in a series of six co- 
ordinated frame sizes, Pesco can provide you with 
electric motors for electronic applications with volt- 
ages from 6 to 120 volts D. C.; from 1/100 to 6 
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BORG-WARNER 


24700 NORTH MILES ROAD 
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Compact, powerful, custom-built A.C. or D.C. 
motors for ELECTRONICS and ELECTRO-MECHANICS 


H. P. for operating speeds up to 15,000 R. P. M. 
Special, high-altitude design will operate from —65° 
to + 165° F. 

Pesco high-frequency A.C.induction motors, squir- 
rel-cage type, are built in a series of 5 co-ordinated 
frame sizes to meet horsepower requirements of .01 
to 9.0, at 400 cycles per second. 

Motors in these frame sizes can be built for your 


specific frequency, using standard parts to obtain 
the speed and power rating desired. Consult our 
Engineering Department concerning your require- 
ments. Strictest confidence—and no obligation, 
of course! 


RATION 


BEDFORD, OHIO 
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STAINLESS 


WELD FASTENERS 


@ ADD CORROSION RESISTANCE to the 
many advantages you enjoy with PEM Weld 
Fasteners. Now they are also available in 
Stainless Steel. 


e NO BURNOUTS in thin sheets. Engineered 
projections prevent them. 


eNO RETAPPING. Shank prevents threads 
from weld splatter. 


eNO PILOTS or costly special electrodes. 


e NO INDEXING. Ideal for narrow flanges. 
Self locating. 


e@ WRITE for Literature and Samples to 


Penn Engineering & Manufacturing 
Corp., Doylestown, Pa. 








specify 
PEM 


The WELD FASTENER 
that cuts COSTS and 
speeds ASSEMBLY 


















































ment agencies, schools, and club and 
service groups. Narration is by West- 
brook Van Voorhis, March-of-Time 
narrator. Action sequences range from 
airport landing operations to adven- 
tures in a research laboratory. 


Rectifier Corp.'s new Fajardo, 
Puerto Rico plant for the manufacture 
of selenium rectifiers and related elec- 
tronic equipment looks to the main- 
land for its markets and will deliver 
from the Island to points on the 
Eastern seaboard and the Midwest as 
rapidly as from suppliers in the States, 
the company claims. 


That research engineer’s dream, an 
organization free from current pro- 
duction problems, has come into being 
with the establishment of General 
Electric Co.’s laminated and insulating 
products department at Coshocton, 
Ohio. This department, named _ the 
Advance and Development Engineer- 
ing Unit, under Earl F. Arnett, former 
supervisor of manufacturing engineer- 
ing, will concentrate on developing 
future manufacturing processes and 
new products in the field of industrial 
laminates and insulating materials. 


Revcor, manufacturers of blower 
wheels, have moved from 52 North 
Avondale Ave., Chicago, to a modern 
plant in Carpentersville, Tl., which 
gives the firm complete facilities for 
research, engineering and design. 


Transvision, Inc., New Rochelle, 
N. Y., makes a point of the “short 
run” feature of a manufacturing serv- 
ice being offered by its newly estab- 
lished Special Transformer and Coil 
Mfg. Div. The department can ac- 
commodate orders for one or more 
samples required for experimental 
work, and offers newly enlarged facil- 
ities for full-scale fabrication and as- 
sembly after approval of the pilot 
units. 


Edwards Sales Agency, St. Louis, 
Mo., is a new distributor and exclusive 
sales representative for Miniature Pre- 
cision Bearings, Inc., Keene, N. H., 
in the St. Louis Industrial area, east- 
ern and central Missouri, and_ the 
southern half of Illinois. 


The Stalwart Rubber Co., Bedford, 
Ohio, has bought the Jasper Rubber 
Co., Jasper, Ga. for one-half million 
dollars, and will operate the latter as 
a subsidiary company. The purchase 
is part of the parent firm’s four-year 
expansion program which began in 
1951 and has entailed considerable 
growth of production of custom en- 
gineered rubber parts for industry. 
New officers of the subsidiary com- 
pany are: H. W. Osborn, pres., A. 
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‘| Why ELLIOTT company 


SILVER ALLOY BRAZES ' 
- | ELECTRICAL EQUIPMENT 


ELLIOTT Company, a leading fabricator 
of motors and generators, uses silver alloy 
brazing almost exclusively on D.C. 

an machines, and on all damper and squirrel- 
cage windings and most coil connections 
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a on A.C. units. The alloys primarily used \ 
ng are the low-temperature silver 
mn, brazing alloys EASY-FLO 
he and SIL- FOS. 
PT- 
ler 
pr- ilver alloy brazing 
ng commutator risers to 
aS armature coils and 
ial cross connectors. 
ver 
rth 
mn 
ich 
for 
On D.C. machines, com- 
pensating field connec- ‘ 4 
le tions are silver alloy Considering ELLIOTT’s estab- 
ort brazed. Elliott brazes lished reputation for engineering ex- 
rv- with the incandescent car- cellence and product quality, their use of 
bon tong-type of heating : . 
ab- for lap joints. EASY- FLO and SIL-FOS is pretty conclusive 
oil evidence that these alloys best satisfy the 
= metal joining requirements of electrical 
ital equipment. 
cil- 
as- ELLIOTT says—‘Experience and test have 
ilot proven that silver alloy brazing produces far 
superior joints . . . joints that are extremely 
nis. strong—in all cases, higher than the yield 
ive strength of the copper... joints that are duc- 
re- tile, enabling them to withstand the stresses 
o and strains of shock loading, vibration and 
Ss = 
the | _———a BULLETIN 20... temperatures equally as well as the copper 
will give you the full EASY-FLO itself .. . joints that have low resistance and 
and SIL-FOS brazing story. do not deteriorate with time . . . joints that 
rd, Write for a copy today. can be readily opened when necessary, and 
= reclosed to original quality.” 
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Whatever your requirements in 
| sheet, plate and alloy fabrication, 
Kirk & Blum can produce for you 

. economically and quickly. 


Complete facilities to 42” capacity 
for square and rotary shearing, 
braking, forming, rolling, punch- 
ing, riveting, welding, grinding, 
! drilling, and finishing sheets and 
| light plates and structurals. For 
complete details, write for litera- 
ture on fabrication facilities and 
lexperience or send prints to: 


THE KIRK & BLUM MANUFACTURING CO. 


3122 Forrer Street Cincnnati 9, Ohio 


Write for NEW BULLETIN 


This 40 page comprehensive booklet shows typi- 
cal examples of Kirk & Blum fabrication, com- 
plete facilities of plant and equipment for jobs 
ranging from one unit to thousands. 


LUA AUT 


METAL FABRICATION 





mV NAL 


LOL LULL 








@ Tanks 

@ Spare Parts 
Boxes 

@ Panel Boards 

@ Machine Bases, 
Pedestals 
and Frames 

@ Hoppers 

@ Electrical 
Enclosures 

@ Guards 

@ Rolled Stee} 
Rings 


@ Racks @Pans 
@ Stampings 

@ Louvre Panels 
@ Cabinets 






















































W. MacAlonan, vice president in 
charge of sales; W. P. Lindauer, vice 
president in charge of research. James 
Ingram is chief engineer. 


Flight of The Herlec Corp., cera- 
mic capacitor manufacturer, to rural 
surroundings 25 miles from its former 
site in downtown Milwaukee, Wis, 
has been completed, according to the 
parent organization, Sprague Electric 
Co., North Adams, Mass. Herlec jis 
now “at home” in a modern one-floor 


brick and steel factory, in Grafton, 
Wis. 


More glycerine and Epon resin 
products for the nation will result 
from a new Shell Chemical Corp. 
plant to be constructed at Norco, La., 
increasing the corporation’s glycerine 
output by 25,000,000 pounds annual- 
ly. The Norco plant will operate in 
conjunction with the Shell Oil Co.’s 
refinery, and at the outset probably 
will employ about 150 people. 


A new department to study shock 
and vibration, particularly in connec- 
tion with packaged and unpackaged 
instruments and delicate equipment, 
has been formed by Foster D. Snell, 
Inc., consulting chemists and engi- 
neers, New York City. Designated the 
Engineering Physics Dept., this unit 
will be in charge of Joseph McGill, 
physicist, and under the overall direc- 
tion of Walter L. Hardy a chemical 
engineer of more than 15 years’ indus- 
trial and military experience. Snell’s 
Laboratories have developed a drop 
tester which simulates rough-handling 
forces encountered by transported 
equipment. Aim of the new depart- 
ment is to aid instrument designers 
and packaging personnel in reducing 
equipment damage caused by shock 
and vibration hazards of shipping and 
handling. 


The O. K. Clutch & Machinery Co., 
Columbia, Pa., has been purchased 
by the John C. Motter Printing Press 
Co., and will be known as the O. K. 
machinery Div. of the latter firm. Sales 
and manufacture of the former O. K. 
line of compressors, hoists, and port- 
able elevators will be carried on by 
this division. 


Westinghouse Electric Corp. plant 
in Attica, N. Y., which has been taper- 
ing off its activities in the industrial 
stoker manufacturing field, expects to 
finish fulfilling contracts for this prod- 
uct by the end of this month, and to 
be in full production on parts for 
electric motors and other products 
within six to eight months of that 
date. The Attica plant thus will be- 
come a branch of the Westinghouse 
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THERMOCOUPLES 


Revere manufactures all types of 
thermocouples for aircraft and > 
industrial applications such as 
Moulding Presses, Oil Tempera- 
ture, Cylinder Head Temperature, 
Fire Detection Systems, etc.; in 
Iron-Constantan or Chromel- 
Alumel. 


HARNESSES 
Flexible, semi-rigid, and rigid 
harnesses are custom-made by 
Revere for virtually all aircraft 
engines and test stand opera- 
tions and for many industrial 
uses. Submit your special har- 
ness application today. wy 


CONNECTORS 


Thermocouple Adapters, Termi- 
nals, Fire Wall Connectors and 
Resistors are manufactured in 
accordance with AN-5540-2 and 
AN-5541-1 specifications. All are 
tuggedly constructed to guaran- 
tee long life under hard usage. 


SEND FOR 


Accuracy—dependability—long life are three necessary 
attributes of temperature measurement equipment. On all 
3 counts Revere products have established unsurpassed 
performance records. Recognition of their quality by the 
government and industry has made Revere one of the 
foremost producers of thermocouples, thermocouple wire, 
harnesses, plastic-insulated wire, and accessories! 


temperature 
contact Loverc 


..your dependable 
source of supply 



















THERMOCOUPLE WIRE 


Stranding, wrapping, twisting 
and asbestos serving equipment 
enables Revere to produce ther- 
mocouple wire with cotton, glass, 
stainless steel, tinned copper 
and silver plated copper in ac- 
cordance with AN and MiL 
Specifications. 





accurate 
readings 


ss 


EXTRUDED PLASTIC WIRE 


A new high temperature thermo- 
plastic insulation extruded over 
wires of all types, developed for 
use in hermetically sealed equip- 
ment or hot wiring jobs. Avail- 
able in 14 colors. 


FREE BULLETINS! 


Revere's modern plant is capably staffed and equipped to 
offer complete and efficient service to all your temperature 
measurement requirements. Many standard stock items are 
available for immediate shipment. Special orders can be 
handled without delay. For more detailed information write 
to Revere Corporation of America, Field Engineering, Dept. 
1, North Colony Road, Wallingford 2, Connecticut. 


REVERE CORPORATION OF AMERICA 


WALLINGFORD 2, 


precision instruments 
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CHACE BIMETAL 
CONTROL 


F ALMOST 30 YEARS, Birtman Electric Company has manu- 




























factured irons known for their reliability. This Birtman 

lron carries a five-year warranty, a good indication of its 
quality. Of course, the actuating element is Chace Thermostatic 
Bimetal, a vital part in the fabric heat selector mechanism, one 
of the outstanding features of this Birtman product. Other inter- 
esting features are the finger tip dial regulator with positive 
shut-off and the light in the handle indicating when the iron is on. 


The mechanism is interesting. An ingenious gear train, housed 
in the forward part of the handle, raises and lowers the double 
contact arm assembly “A,” when the dial is turned. The thermo- 
static bimetal element “B” is fastened to the sole immediately 
below. When the sole heats up, the bimetal element bends 
upward and the insulated post presses against the contact arm, 
opening the contacts. Thus the circuit is broken, the sole cools 
slightly and the bimetal returns; once again the circuit is re- 
established and the heating cycle begins. Turning the dial 
clockwise raises the contact arm, lengthening the time the 
bimetal takes to break the contacts, hence the iron operates 
in a higher temperature range, as for linen. The opposite direc- 
tion permits opening the circuit sooner and the iron heat is 
suitable for rayon or silk. With dial turned to “off,” the contacts 
are held open indefinitely, a nice safety feature. 


Chace fabricates this element ready for assembly by Birtman. 
We also furnish our 29 types of thermostatic bimetal in random 
length coils, strip and assemblies, to precision specifications. 
For real economy and efficiency, consult with our Application 
Engineers before proceeding with your next design. In the 
meantime, send for 32-page booklet, “Successful Applications of 
Chace Thermostatic Bimetal,” with condensed engineering data. 


Pee A ee 


EEC Levey VICE 


1608 BEARD AVE., DETROIT 9, MICH. 














Motor and Control Div. of Westing- 
house (main plant, Buffalo). Present 
management staff at Attica will be re- 
tained for the new operations, and 
employment will be increased as the 
new operations expand. 


With an eye to future plant expan- 
sion, General Controls Co. has ar- 
ranged to lease five additional acres 
of land between its new plant in Bur- 
bank, Calif., housing its Appliance 
Controls Div., and the main plant in 
Glendale. This will give the firm 2] 
acres and more than 2,000 feet of 
continuous frontage northward along 
Flower St., from Glendale headquar- 
ters. 


Otis Elevator Co., which recently 
bought the Transmitter Equipment 
Co., New York City manufacturer of 
radio communication and electronic 
equipment, simultaneously establish- 
ed an Electronics Div., within its own 
firm, with Morton B. Kahn, TEMCO 
president, as manager. The new divi- 
sion will be located at 35 Ryerson St., 
Brooklyn. In addition to carrying out 
existing Government contracts held 
by Otis for electronic bomber and 
navigational trainers, and other con- 
tracts, the division will carry on gen- 
eral electronics research and develop- 
ment activities. 


“Kel-F” polymer materials and 
some 125 applications of the fluoro- 
carbon form a _ permanent exhibit 
which is open to the public in the 
Industrial showroom of Pullman- 
Standard Co., 79 E. Adams St., Chi- 
cago. Visitors may operate some of 
the displays, and may obtain technical 
bulletins on the history, properties 
and uses of “Kel-F.” 


Parkside Wire Co., Francisco and 
Irving Park, Chicago, has been ap- 
pointed exclusive distributor of mag- 
net wire products of General Cable 
Corp. 


Raytheon Mfg. Co., Waltham, 
Mass. is the recipient of the 1953 
engineering award of the Society of 
Hearing Aid Audiologists, in recogni- 
tion of “Raytheon’s outstanding 
achievement in transistor design and 
production.” 





The Rochester, N. Y. office of Ana- 
conda Wire & Cable Co. will be trans- 
ferred to Syracuse as of September 1, 
occupying space in the Kemper Bldg. 
Morse E. Galliett continues as district 
manager. 


General Electric Co.’s electric con- 
trols business is scheduled to go mid- 


western by late 1954, when a new 
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of sent It would be a cold day in many an industrial 
a ot.8*. plant without modern unit heaters. These effi- 
. ae cient units pour out warmth and comfort right 
m where they are needed. 
0 At the heart of each unit is a quiet, dependable 
vi- : 
e fan that sends the heat on its way. On many of 
os America’s best known unit heaters Emerson-Electric 
ld special fan-duty motors power the fans. 
nd 
n- 
on- 
)p- 
Emerson-Electric specializes in building motors 
for equipment with a reputation for dependa- 
nd bility. It has done so for 63 years, and offers 
rO- efficient motors for a wide variety of applica- 
bit tions, in ratings from 1/20 to 5 h.p., and her- 
he metic motors ¥% to 20 h.p. 
an- 
hi- Look to Emerson-Electric if you are looking 
of for the right motor to power your product effi- 
cal ciently, dependably. Your inquiry is invited. 
ies Sbigee 
“t,” . THE EMERSON ELECTRIC MFG. CO. 
oe St. Lovis 21, Mo. 
nd » a* acl 
“ ghee o@ 
ip ; 
ale ote. EMERSON - ELECTRIC’S unique 
oy = c . 
m, ~ 
53 
3 SERVICE 
ol, solves your power problems 
ng Our engineers are eager to work with yours in 
nd designing and providing the correct motor for 
contemplated new or improved appliances 
or equipment. “TWIN-GINEERING” 
saves costly engineering “‘back-tracking,” and 
1a- may suggest short cuts and product improvement, 
ns- ® Write today for Bulletin No. 437, 
1 al 
ig. pe : 7 7 
>" eee 
ict For eo rehtars 9” 
ad ADS 
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“STABILITY for 20 years must be 
certified.” That is the specification 
requirement that Mycalex glass- 
bonded mica accepted when others 
had refused it. 


Mycalex glass-bonded mica is elec- | 
trically stable, dimensionally stable, 
immune to moisture, arc resistant, 
impossible to carbonize, corona re- 
sistant, radiation resistant, inert to 

organic solvents, | 


Optically 
Flat Disc 





Ignitron 
Tube Base 


Feed-Through 


Insulator 


YES, Mycalex glass-bonded mica | 
can be certified to be stable for 20 
years, But why not write for the 
full story? Our Engineers Handbook 
& Catalog is yours for the asking. 








MYCALEX CORPORATION of AMERICA — 


World's Largest Manufacturer of Glass-bonded Mica Products | 
Executive Offices: 30 Rockefeller Plaza, New York 20, N.Y. 
GENERAL OFFICES AND PLANT 
116 CLIFTON BOULEVARD, CLIFTON, NJ. 
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five million dollar plant to manufac- 
ture general purpose controls for in- 
dustry is completed at Bloomington, 
Ill. Construction starts this year on a 
66-acre site on U. S. 66, about two 
miles from the center of that city. 
Engineering, sales, and manufactur- 
ing operations, employing approxi- 
mately 1,000, will be under the di- 
rection of William F. Oswalt, as 
general manager. Manufacture of 
controls, now carried on at the Sche- 
nectady Works, will continue until 
full-scale production can be reached at 
Bloomington. 


Gemloid Corp., Elmhurst, N. Y.., 
and Nylon Custom Molding Corp., 
have joined forces in the production 
of industrial nylon components. 


Radio Systems Laboratory is the 
new name of Stanford Research Insti- 
tute’s erstwhile Aircraft Radiation 
Systems Laboratory in a recent re- 
organization of the Engineering Div. 
Assigned to the renamed unit are these 
technical groups: Communications, 
John F. Honey, head, formerly a sepa- 
rate research section; Antenna Re- 
search, Dr. Bolljahn, head; Antenna 
Development, Allen Ellis, head; Air- 
borne Applications, Dr. Donald R. 
Scheuch, head; Microwave, Dr. Sey- 
mour Cohn, head. Overall head of the 
Radio Systems Laboratory is Dr. J. V. 
N. Granger, asst chairman of the 
Engrg. Dept. 


Since Reliance Electric and Engin- 
eering Co., Cleveland, Ohio first went 
on the road this spring with a travel- 
ing exhibit of two newly-developed 
motors designed to power the Gwalt- 
ney Spinning Frame, more than 2,000 
textile men have seen the exhibition, 
the company announces. Its southern 
textile tour completed, Reliance will 
now send its specially-equipped sta- 
tion wagon on further demonstration 
trips, this time featuring other recent- 
ly-developed electric motor drives for 
use in industry. Another Reliance 
mobile display unit is at present on a 
midwest tour, visiting machine tool 
builders, metalworking plants, paper 
mills, chemical plants and other users 
of electric motors. 


A new Electronic Defense Labora- 
tory has been set up by Sylvania 
Electric Products, Inc., to handle 
studies, laboratory experiments and 
field tests of electronic equipment on 
order from Sylvania by the U. S. Army 
Signal Corps. Although the laboratory 
is presently housed in temporary quar- 
ters, at Mountain View, Calif., a new 
laboratory building of 60,000 sq ft is 


in prospect. Some 250 scientists, 
chemists, engineers and other staff 
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MYCALEX 


GLASS-BONDED MICA 
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MYCALEX glass-bonded mica will 
withstand more — much more — of 
combined high temperature, radia- 
tion effects, thermal shock, high 
voltage, high frequency, mechanical 
stresses and high altitude than tra- 
ditional electrical design calculation 


tables say that any insulation can 
stand. 


It is the high “across the board” 
average that causes engineers to call 
Mycalex glass-bonded mica ‘‘the 
world’s most nearly perfect insula- 
tion.” 





Fire Detector Housing 





Spark Plug 
Connector Sleeve 


YES, bad conditions can ‘‘gang”’ 
Mycalex glass-bonded mica, or they 
can attack it one at a time. Mycalex 
glass-bonded mica, the only Ceramo- 
plastic, will endure them no matter 
how they come. 


_—-_$ fe 


Write for the whole story. 





Insulated gear illustrates breakage 
resistance under wide temperature 
changes, even with large _ inserts. 


sy eb dhe 


Executive Offices: 30 Rockefeller Plaza, New York 20, N.Y. 
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j N ros esseworeomecteot =| your SOLENOID VALVE problems... 


\ New Britain, 
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lease ele “c= | SKINNER VALVES 
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‘nner Valves 
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\ | Oo : nvalves for 
\ T genatuiotonmetons 7 et — M | L L | 0 N S of CY U L E S 
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(on most applications) 


i ; \ The measure of performance in an electric valve is in 
as . i cycles— millions of them in Skinner Valves... with the 
Company — ah \ kind of guaranteed performance made possible through 
Street ——— a \ the constant research, lab testing and design facilities, 
ao — as (approx) know-how of Skinner engineers and the productive 
(J Heve salesman capacity of an ultra-modern plant. Skinner Solenoid 
date—— Valves have a record of satisfactory and dependable 
performance in countless installations for gaseous or 

liquid control. Many models are Underwriters’ Approved. 

Let us approach your problem in the modern manner. 

Some of the many Skinner Valves are shown below. 


Name——~ 


a) © hw 
V5-2 5 = X5 
2-way 4 , Same as 
' V5 valves 


(except 
explosion proof) 
0-300 p.s.i. 


= 


v2 pe im, VIO 
2-way qe 2-way -s "| 3-way 
0-200 p.s.i. 5-250 p.s.i. > 0-1000 p.s.i. 


SY UL eee Va 


SKINNER ELECTRIC VALVE DIV., The Skinner Chuck Company, 108 Edgewood Aves New Britain, Connecticut 
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YOU CAN'T 
COW 


MYCALEX 


GLASS-BONDED MICA 


YOU CAN’T use Mycalex glass- 
bonded mica as a hammer head to 
drive a nail. 


BUT it is used in one installation 
because it is the only high tem- 
perature insulation that will 
stand the abuse that mechanics 
give it when installing the equip- 
ment. 
YOU CAN’T use Mycalex glass- 
bonded mica as a crucible over a 
Bunsen flame. 
BUT you can solder and re-solder 
the hardware or inserts molded 
into, or fastened to, this material. 
It withstands assembly line abuse. 


Mycalex Tube Socket 
Corporation. Under 
exclusive license of 
Mycalex Corporation 
of America 


| 
Tube Sockets — 


THE LIMITATIONS AND ABILI- 
TIES of Mycalex glass-bonded mica 
have been carefully studied. Here is 
a major engineering material that 
you can specify with confidence. The 
very stability of Mycalex glass- 
bonded mica guarantees that its 
properties will be true, constant and 
enduring. Write for the full story. 


oy Gb db 
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personnel will be employed. Henry 
Lehne, previously with Republic Avia- 
tion Corp. in charge of military sales, 
has been named director of the new 
defense laboratory. 
“ $ A 

An Air Force contract of over $1,- 
700,000 in air base transformer equip- 
ment has been placed with Jefferson 
Electric Co., Bellwood, IIl., constitut- 
ing the largest single order of its 
type placed by that Service since 
World War II. The new transformer 
units will have rubber-covered cables 
and connections, require no protective 
equipment in the way of underground 
vault construction. Jefferson was win- 
ner of a World War II “E” award for 
techniques developed in producing the 
mercury unshorted switch for the VT 
proximity fuse. 


Newest division of Thomas A. Edi- 
son, Inc., is Measurements Corp., 
Boonton, N. J., which has become a 
wholly-owned subsidiary of the former 
company. No basic change in policies 
or personnel is contemplated as a 
result of the purchase. H. W. Houck 
has been announced as vice president 
and general manager of the high- 
frequency electric test equipment firm. 


As another step in its decentraliza- 
tion policy, General Electric Co. has 
split its former Specialty Transformer 
and Ballast Dept. into two separate 
departmental organizations. Carl H. 
Rinne, formerly manager of the com- 
posite department, will be general 
manager of the Specialty Transformer 
Dept., with headquarters at Ft. 
Wayne, and will have Everett J. 
Thomas as manager of engineering. 
Charles P. Hayes will manage the 
new Ballast Department, headquarter- 
ing in Danville, Ill., where the ballast 
plant is located. His manager of en- 
gineering will be Gordon C. Harvey. 


Animation and drawings are used 
to supplement the regular picture 
material of Alleghany Ludlum Steel 
Corp.’s new motion picture film, “Re- 
sistance Welding of Stainless Steel,” 
a 22-min, 16-mm sound and color 
reel which is available on loan with- 
out charge from the company at 2020 
Oliver Bldg., Pittsburgh, 22. 


Some 75 yesterdays ago, in 1878, 
Wallace Harlow Dodge was making 
wooden bowls, sawbucks and curtain 
poles, with the help of a dozen work- 
ers in a little factory on the St. Joseph 
River in Mishawaka, Ind. This sum- 
mer, three-fourths of a century later, 
Dodge Mfg. Corp. celebrated an anni- 
versary noting that the firm has pro- 
duced to date 6000 products, employs 
one thousand workers and has a capi- 
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FOREMAN 
SYLVANIA 


If you feel you are ready tor a 
step upward — SYLVANIA offers 
you a lifetime career opportunity. 


Perhaps you have had some super- 
visory experience — or — a natural 
ability to handle a supervisory posi- 
tion. It’s necessary that you have 
background in either electrical, 
mechanical, or industrial engineer- 
ing. 

SYLVANIA’s special advancement 
program assures that men_ will 
advance as rapidly and as far as 
their ability permits. Benefits you 
receive as a SYLVANIA employee 
are many. 


If you are an aggressive, career- 
minded man, we would like to 
hear from you. 


Send your resume to: 


JOHN C. WELD 
Supervisor of Employment 
254 Rano Street, Buffalo 7, New York 


DONALD BRADLEY 
Personnel Supervisor 
70 Forsyth Street 
Boston, Mass. 


~ “YSYLVANIA 


ELECTRIC PRODUCTS INC. 


RADIO AND TELEVISION DIVISION 
254 RANO STREET 
BUFFALO 7, NEW YORK 
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THE BIG DIFFERENCE in laminated plastics is Formica 
engineering. Example: this tiny fabricated part, so smail that a thimble 
would be a convenient unit of measure. 







HOW TO SLOT a circular strip %” wide by %” thick by 19” in 


diameter? Formica solved the problem by postforming this ingenious ring 
for Curtiss-Wright Corp., Propeller Div. 


MINIATURIZATION is but one advantage of Formica 


printed circuits. Engineering developed better adhesives, postforming, 
molding and fabricating of complete circuit parts. 
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NEW BEARING SURFACE CONCEPT : 
Formica-to-metal. Engineered originally for G. A. Gray Co., 
used on column and table of this Gray boring-drilling- milling 
machine ... and now on many other leading machine tools. 


¢ @} | 
Penta . bs j ¥ 


For aoe information on Formica laminated plastic sheets, tubes and rods, and ae molded, lormed and fabricated parts .. . for electrical, 
chemical and mechanical applications . . . write for Formica general catalog. THE FORMICA CO., 5 Spring Grove Ave., Cincinnati 32, Ohio, U.S.A. 
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tal investment of more than $5,500.- 
000. In a three-day civic event, in- 
cluding a testimonial luncheon by the 
city’s mayor E. Spencer Walton to Jo- 
seph E. Otis, Jr., Dodge President, and 
a two-day Open House, more than 
3000 visitors took the guided tours of 
the Dodge plant and watched produc- 
tion of power transmission products, 
Present machinery principles were 
. if al based on the wood split pulley pa- 
" onslS en M4 tented by the company’s founder ‘in 
1882. 


Set Screw & Mfg. Co., Bartlett, Il, 

has ascquired from the Shakeproof 

ependable Div. of Illinois Tool Works, the facili- 

ties for the manufacture and sale of 

the line of offset self-locking set 

screws formerly marketed by Shake- 
proof. 


Hufford Machine Works, Inc., E] 
Segundo, Calif., has announced the 
formation of a new Electronic Div., 
to be located in a new 10,000 sq ft 
plant in Los Angeles. Division will 
specialize in the development and pro- 
duction of d-c regulated and unregu- 
lated rectifier-type power supplies, 
magnetic amplifier controls, magnetic 
servo amplifiers, and transformers. B. 
J. McComb is chief engineer. The 
division recently received its first large 
scale production contract from the 
Navy. 


CA a TRE R My Sterling Electric Motors, Inc. has 


opened a new Chicago sales office at 
1927 North Harlem Avenue, Chicago 
35, staffed by six application engi- 
neers. 


VUE 


Acquired by Ortho Engineering 
Corp.: the total assets and manufac- 
turing facilities of Rey Products Co., 
Orange, N. J. 


Westinghouse Electric Corp., Trans- 
former Div. plant, Sharon, Pa. has 
added 205,000 sq ft of manufacturing 
area through construction of a new 


building to be used as a steel fabrica- 
An unmatched field performance record Manufacturers of |_ tion shop in building tanks for large 
fractional h.p. motors have a high regard for C-D capacitors because of 








power transformers. 


their great field performance record. Typical is C-D’s Type ECL, one of | | 
the smallest motor capacitors yet developed. Built for continuous duty. Ash M. Wood Co.. El Monte, Calif., 
For information, write to Dept. H-93, Cornell-Dubilier Electric Corp., | specializing in the sale of electronic 
South Plainfield, N. J. 


components, is a new sales represent- 
ative for H. H. Buggie, Inc., Toledo, 


CORNELL-DUBILIER Ohio, for the states of California, 


: Arizona, and Nevada. Mr. Wood was 
world’s largest manufacturers of capacitors| formerly division sales manager for 


Littlefuse, Inc. 


| Construction of its second North 
$ 7 om 4 | Carolina plant is under way by In 
we | ternational Resistance Co., Philadel- 


ANTENNAS ROTATORS CAPACITORS VIBRATORS CONVERTERS — - 7 a Boone, jit 
o., N. C. A 20-acre property w 
recently purchased by the firm for 
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CLEVELEEE’ 
for BETTER COMPONENTS 


Clevelite ensures satisfactory performance wherever high 
dielectric strength, low moisture absorption, mechanical 
strength, low loss and good machinability are of prime im- 
portance. 


Clevelite is made in SEVEN GRADES — Time Tested! 
GRADE APPLICATION 


Improved post-cure fabrication and stapling. 
Special grade for TV yoke sleeves. 
EE Improved general purpose. 
EEX Superior electrical and moisture absorption properties. 
EEE Critical electrical and high voltage application. 
XAX Special grade for government phenolic specifications. 
SLF Special for very thin wall tubing having less than .010 wall. 


When you specify and use CLEVELITE you obtain 
High Quality and Fine Service. 


Send for our new Clevelite 
Folder just off the press. 


WHY PAY MORE? For the best . . . Call CLEVELAND! 


* Reg. U. S. Pat. Off. 


YeCLEVELAND CONTAINE 


Ol BARBERTON AVE. CLEVELAND 2, OHI 


PLANTS AND SALES OFFICES at Chicago, Detroit, Memphis, Plymouth, Wisc., Ogdensburg, N. Y., Jamesburg, N. J. R 
ABRASIVE DIVISION at Cleveland, Ohie = 
CANADIAN PLANT: The Cleveland Container, Coneda, Lid., Prescott, Ontarie 


REPRESENTATIVES 


NEW YORK AREA & T. MURRAY, 604 CENTRAL AVE. EAST ORANGE, WN. J. . 
NEW ENGLAND 8. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. 5” 
CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO /< 
WEST COAST IRV. M. COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES 












































































14" SQUARE 


WATERTIGHT 
Panel Meter 


ACTUAL SIZE 


@ From 1 to 100,000—DeJUR's 112” meter sets 
the world's standard for quality, performance 


@ Available with 2 terminal designs 
1. Solder terminal 
2. 4-40 screw terminal 


@ Multi-color or luminescent scales and pointers 
@ Proven external pivot D’'Arsonval movement 


@ From prototype to production on short notice 


For further information write DeJUR-Amsco 
Corporation, Dept. EMM-9, 45-01 Northern 
Boulevard, Long Island City 1, New York 
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erection of a $400,000 structure 
which should permit start of produc- 
tion by January 1. Employment for 
200 workers is expected at the outset, 
with the number (80 per cent women) 
increasing to 500. Wire wound and 
precision resistors used in communica- 
tions equipment, special type fuses, 
electrical appliances and other allied 
products will be produced in the 
Boone plant. At the Asheville, N. C, 
IRC plant, production of volume con- 
trols was begun in March of this 
year. 


Miniature Precision Bearings, Inc., 
Keene, N. H. has decided to establish 
a West Coast branch plant for its 
product within the near future. Ac- 
cording to present company plans, 
the Keene factory will partially pro- 
vision this branch plant in the begin- 
ning, but it may be used later to 
supplement Eastern production. Key 
MPB personnel will initiate the branch 
operation. Beyond that, the local pop- 
ulation is expected to provide em- 
ployees. 


New Detroit location for Lord Man- 
ufacturing Co. field office is 311 Curtis 
Bldg., 2842 West Grand Blvd. 


Completed and equipped for Chi- 
cago Telephone Supply Corp., is a 
new modern building, totaling 64,000 
sq ft at Elkhart, Ind., thus increasing 
present capacity 35 per cent. Func- 
tions of management, research and 
development, engineering, tooling and 
precision mass production of variable 
resistors now require the services of 
more than 1500 people. 


Kold-Hold Mfg. Co., Lansing, 
Mich., maker of refrigeration and 
heating equipment has changed its 
name to Tranter Mfg. Inc. “Kold- 
Hold”, however, will be retained as 
the name of a division of the com- 
pany manufacturing plate and allied 
products in the refrigeration field. A 
Platecoil Div. has been established to 
manufacture and merchandise process 
heating and cooling plates developed 
by the firm five years ago in place of 
its pipe coils. 


Spade used for ground-breaking 
ceremonies of Westinghouse Elec. 
Corp.’s new Research Center in Pitts- 
burgh, Pa. this summer was the only 
one of its kind in the world. Made 
of titanium, a rare metal almost un- 
known in metallic form four years 
ago, the spade symbolizes Westing- 
house pionneering in the production 
and fabrication, through industrial re- 
search, of materials which it formerly 
was not practicable to use, for reasons 
of cost or scarcity. 
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Abstract and Comment 





Selenium Rectifier Characteristics 


George B. Farnsworth 
Application Engineer 

Lighting & Rectifier Department 
General Electric Company 


SELENIUM RECTIFIER CELLS are char- 
acterized by the non-linearity of their 
resistance curves, Fig. 1. As the cur- 
rent increases the resistance decreases, 
both forward and reverse. The sim- 
plest explanation attributes this char- 
acteristic to changes in the barrier 
layer resistance caused by heating due 
to the ohmic loss at that point. 

Resistance also changes with tem- 
perature. As the temperature in- 
creases, the forward resistance de- 
creases; the reverse current increases 
although this characteristic is a com- 
plex function. The trend in reverse 
current reverses when the operating 
temperature is reduced below —10 C. 

Another important fundamental 
characteristic of selenium rectifiers is 
the long-term change in the resistance 
characteristic with time. Aging occurs 
in all selenium rectifiers to a varying 
degree, depending upon the manufac- 
turing process, operation temperature, 
operating current, and combinations 
of these and other factors. Although 
the change in resistance occurs in 
both the forward and reverse charac- 
teristics, it is aging manifested by an 
increase in forward resistance that is 
usually most important. 

Increase in the forward resistance 
has a direct effect on the d-c voltage 
output of the rectifier and hence its 
useful life, normally stated in terms 
of a minimum acceptable d-c voltage. 
Neglecting the relative effect of the 
total resistance in the circuit, a rule 
of thumb is that for 100 per cent in- 
crease in forward resistance the out- 
put drops approximately 10 per cent 
with a constant a-c input to the rec- 
tifier. 

A cell with a typical aging charac- 
teristic might show such an increase 
in forward resistance after 100,000 
hr of operation. Often the actual ap- 
plication is the determining factor in 
deciding how much increase can be 
tolerated. NEMA has suggested that 
the end of life be defined as the point 
at which the forward resistance has 
increased 75 per cent above the initial 
value. ° 


* “Selenium Rectifier Ratings,” C. E. Hamann, 
AIEE Conference Paper, Winter Meeting, Jan. 20, 
1953. 
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Fig. 1—Static resistance curve of se- 
lenium rectifier. 


One of the best accepted theories 
for this aging phenomen is that, due 
to the ohmic loss within it, the heat- 
ing of the cell causes a non-reversable 
structural change in the barrier layer 
between the selenium and counter- 
electrode, and to some extent, in the 
boundary layers of these two mate- 
rials. This results in an increase in 
resistance of the cell. 

Since aging directly affects the out- 
put of the rectifier, it is important to 
know what conditions cause changes 
in the rate of aging and what changes 
can be expected for various operat- 
ing conditions. To some degree, the 
most important means of controlling 
the aging rate is by controlling the 
temperature of the cell, since the 
higher the operating temperature, the 
faster is the increase in forward re- 
sistance. However, recent develop- 
ments in barrier layers and counter- 
electrode materials have tended to 
offset this limitation. Whereas the 
total temperature limit for selenium 
rectifiers several years ago was in the 
neighborhood of 75 C, it has now 
been raised to as high as 130 C, with 
a reasonable expectation of even 
higher limits. 

The drastic current and voltage de- 
ratings at higher than normal tem- 
peratures, which often cancelled the 
normal weight and space advantages 
of selenium rectifiers, has been elimi- 
nated by these developments. Fig. 2 
plots life expectancy for high tem- 
perature selenium rectifiers at various 
ambients. No derating of voltage or 
current is required for operation at 
these ambients. Of course, derating 
will extend the life expectancy to 
some degree. 

If normal life is considered to be 
100,000 hr, then at 100 C ambient 
temperature a useful life of approxi- 





Ambient temperature, 


O O1 02 03 04 05 06 0.7 0.8 09 10 
Aging factor frotio to value at 35 C) 


Fig. 2—Life expectancy of selenium 
rectifiers at various ambient tempera- 


Times normal current density 





0 
0 U2 O04 06 08 WH) 2 © 
Aging time factor 


Fig. 3—Aging time at higher-than- 
normal current density expressed as 
a ratio to aging time at normal current 
density. 


mately 2500 hr of continuous opera- 
tion could be expected. In this case 
useful life is considered to be limited 
by a drop of 10 per cent in the output 
voltage from the original value. 

Since the internal heating that 
causes aging is proportional to the 
square of the current passing through 
the resistance, it follows that opera- 
tion of the rectifier at current densities 
greater than rated will accelerate the 
rate of increase in forward resistance. 
Fig. 3 shows the relationship between 
the forward aging of any selenium 
cell at normal current density and at 
higher than normal current densities, 
expressed as a ratio of aging time at 
higher-than-normal current density to 
aging time at normal current density. 

This increased aging rate at higher 
current densities takes place even 
when the rectifier is artificially cooled. 
One explanation is that while such 
cooling methods efficiently remove 
the dissipated heat from the surface 
of the cell, the aging is a result of 
changes in the barrier layer, wrought 
by heating. Surface cooling merely 
steepens the temperature gradient 
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is your best solution! 


KopPers “EVENGLO” POLYSTYRENE 
can solve your lighting fixture prob- 
lem best because it gives you more 
optical and mechanical advantages 
than other materials commonly used 
for fluorescent fixture applications. 
“Evenglo” is optically superior be- 
cause you can exercise more accurate 
control over opacity, diffusion and 
color in the finished product. In ef- 
fect, you can specify the color tone 
of light, degree of brightness and 
amount of diffusion desired, and you 
can be sure your specification will be 





KOPPERS 
W 


KOPPERS COMPANY, INC., Chemical Division, Dept. EM-93, 


SALES OFFICES: NEW YORK 


SEPTEMBER 1953 


BOSTON 


maintained exactly in each “Evenglo” 
panel, from first to last. 


Koppers Polystyrenes 8X and 81 
are the types normally used in formu- 
lating “Evenglo.” Its high heat dis- 
tortion temperature gives it a decided 
advantage over competitive 
polystyrenes. “Evenglo’s” un- 
rivaled combination of easy 
moldability, dimensional sta- 
bility, light weight, ease of fabri- 
cation and low cost makes it a 
desirable choice over other 
plastics and glass. 


PHILADELPHIA 





- > 
KoprERs 
wv 


CHICAGO 


Koppers application engineers will 
be glad to demonstrate the versatility 
of “Evenglo” Polystyrene and to rec- 
ommend the “Evenglo” formulation 
that fits your specific requirements. 


Write for New, Free 
Bulletin C-2-162 


It contains technical data 
about “Evenglo’s” physi- 
cal and optical properties, 
and outlines the scope of 
its usefulness in the light- 
ing field. 


PNT Lael 


Pe Abell 
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PITTSBURGH 19, PA. 
DETROIT LOS ANGELES 
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The Beckman Model V Micro-Microammeter—for the 
precise measurement of extremely small electrical 
currents. Beckman Instruments, Inc., South Pasadena, 
Colifornia. 


TO MEASURE ELECTRICAL CURRENTS as small as three-tenths 
of a trillionth ampere within 59%, the Beckman Model V 
Micro-Microammeter depends on precision ambient com- 
pensation by an EDISON sealed-in-glass thermostat. 


IN OPERATION, the Micro-Microammeter conducts the cur- 
rent to be measured through a very high input resistance 
— from 3x107 to 101! ohms. The voltage produced across 
this resistance charges a vibrating reed capacity modulator, 
oscillating at 120 cycles per second, which converts the 
voltage to an alternating signal. After passing through a 
four-stage amplifier, the signal is converted back to direct 
current for measurement. 


WITHOUT THE PROTECTION of an EDISON thermostat to con- 
trol the temperature of the input compartment, the pre- 
cise, 1% reproducibility could be destroyed through varia- 

: 7 ' . TIME has no apporent effect 
tion of the temperature with input resistance or contact ait Diliade Séntadiesdtaee 
potential of the vibrating reed. Thermostats. 


EDISON THERMOSTATS feature stability measured in years, 
control within +0.1° F and capacity to 115 volts, 8 am- 
peres dic. or 1000 watts. EDISON temperature control 
engineers will be glad to work with you on the solution 
of your ambient protection problems. Just call or write to: 





Q Extison. vou cAN 
INCORPORATED ; ALWAYS RELY 


Instrument Division * Dept. 53, West Orange, New Jersey 
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through the cell but does not reduce 
the losses. . 
Artificial cooling is important, how. 
ever, for operation at high current 
densities since control of total tem- 
perature of the cell protects the 
counterelectrode against melting. This 
is especially important for high. 
altitude operation where the cooling 
effect of the air is considerably re- 
duced. Without artificial cooling it jg 
impractical to operate selenium cells 
much above 2.5 times their normal 
continuous current rating. 
Intermittent loads often present a 
rating problem. Due to the complex 
heat-resistance-current function, em- 
pirical data based on total permissible 
heating of the cell are best used for 
determining the proper overload fac- 
tors for an application. In Fig. 4, a 


AC INTERRUPT'ON 
25 C AMBIENT 





ON TIME (SECONDS) 





(MINUTES) 


OFF TIME 





i 2 3 a S 6 7 8 9 10 
CURRENT OVERLOAD CCNSTANT 


Fig. 4—Safe current overloads on se- 
lenium rectifiers on intermittent duty 
cycle. 


family of curves with off time as a 
parameter is plotted for allowable 
operating time at various current 
overloads. This curve is plotted for 
an ambient temperature of 35 C and 
a total cell temperature of 75 C for 
a new rectifier. These values give 
adequate margin to allow for a dou- 
bling of the forward resistance, with- 
out exceeding a safe total tempera- 
ture. Extension of the permissible 
operating time is possible if it would 
be such that the forward resistance 
would not double. Use of this curve 
could also be made at higher ambient 
temperature under the same restric- 
tion. 

The problem of compensating for 
transient voltage overloads is more 
difficult. Each manufacturer grades 
the cells he produces in such a man- 
ner that he can apply a maximum 
voltage rating based on a_ reverse 
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FINE 
RHEOSTATS 


i | Announcing 3 new sizes 
now in production 


We have added to our new H-50 rheostat, an- 
or nounced a few months ago—the new H-75, H-100 
c- and H-150 models. These higher wattage rheo- 
stats incorporate all the new improved features 
that have made the H-50 so successful. ™ 
H-150 
@ Unequalled perfection in brush con- 150 watts 
trol, which automatically adjusts ten- 
sion to complete, continuous contact. 


®@ Positive, smoothly-controlled spring 
action which eliminates all strains 
tending to bind shaft in the bushing. 


= 


® Greater flexibility—no risk of back- 








lash. 
. All models are of course completely bonded with our 
8 new high-temperature-enamel ; —thermo-shock-proof; 

more resistant to heat; increased safety factor; higher 

terminal strength. H-100 
i 100 watts 
* And all are designed to comply with current standards of: 

(a) Military Specifications JAN-R-22. 

oe (b) Underwriters’ Laboratories. 
nt (c) R.T.M.A. 
- (d) N.E.M.A. 
nc 
for 
we Send today for our new bulletin, containing additional 
th- information. . 
a. of ' 4 
le a8 _ @ oD - % Hy ' e 
ild , 75 watts a3 4 ji 4 : : 
« | HARDWICK, HINDLE, INC. NY aa 
rve . ie ~ a. 
te Rheostats and Resistors 4 ee wy 
ip Subsidiary of } , J 
om THE NATIONAL LOCK WASHER COMPANY i a - 
aa Established 1886 Newark 5, N. J., U.S. A, -/ te 
Jes = ) ~s 
an- The mark of quality for more than a quarter of a century H _ a 
am -20 
rse 50 watts 
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FOR UNEXCELLE 


Furnishing Relays that excel in perfo 





PERFORMANCE 


nce is a Leach specialty. 


Their rugged strength and smooth endurgnce provide uniform con- 


trol, protection and dependability. 


No matter what your Relay applicatig@n, we invite you to share 
our nearly four decades of experience gnd facilities as designers, 
engineers and manufacturers of a compte line of relays. 
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CHARACTERISTICS - 


Leach Part No. 9072 Hermetically 
Sealed, Screw Terminals. 


CONTACTS: 

Arrangement—4 Pole, Double 
Throw. Rating—10 amps resistive 
and inductive at 29 v d-c, 6 amps 
motor load at 29 v d-c, 10 amps 
resistive at 115 v a-c, 400 cps. 
COIL: 135 ohms, 28 v d-c. 
WEIGHT: .70 Ib. 


Also available with Solder Terminals 
—Leach Part No. 9039SS. 


iy} 
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SCHEMATIC 





Leach Part No. 9039 Sealed 

AN Connector Mounting. 

Same Characteristics as above. 
APPROVED: 

AN3310-1 part per spec. MIL-R-6106 
WEIGHT: 

.57 Ib. 


Hermetically Sealed and 
Sealed — Midgets — Circuit 
Controls — Aircraft Relays & 
Contactors — Special Purpose 
— Radio & High Frequency 

— Keying 


For your specific requirements and 
for BETTER CONTROLS THROUGH 
BETTER RELAYS—Contact Leach 


RED SLIPAR 4 





5915 AVALON BOULEVARD ¢ LOS ANGELES 3, CALIFORNIA 
Representatives in Principal Cities of U.S. and Canada 
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current flow of such magnitude that 
the heating losses will not exceed safe 
limits. It is seldom recommended that 
this rating be exceeded for any ap. 
preciable length of time. Although 
the reverse current flow is extremely 
low, the resistance through which it 
flows is often several hundred times 
greater than that in a forward direc. 
tion. Therefore, there is a consider- 
able heating loss due to the reverse 
current. 


Effect of Transients 


Many applications require that the 
rectifier block very short transient 
voltages considerably above the nor- 
mal circuit voltage. To play safe, it 
is often necessary to consider the 
peak value of the normal continuous 
voltage rating of the cell as the ab- 
solute voltage limit and provide suf- 
ficient series cells to withstand the 
maximum peak inverse voltage en- 
countered. On that basis, an infre- 
quent transient voltage can double 
the size and cost of the rectifier. 

Unfortunately, there is very little 
information available on the question 
of maximum momentary voltage stress 
on selenium rectifiers. Tests indicate 
that while they can be stressed above 
their rated voltage the magnitude of 
such stress is dependent upon the 
initial characteristics of the cell, the 
duty cycle, and the duration of the 
stress. Breakdown due to excess volt- 
age is not normally in the nature of 
a dielectric breakdown but rather due 
to excessive heating. The heating may 
be great enough to melt the selenium 
locally within a very small area where 
the layer is thin and of low resistance 
thus allowing high current density at 
that point. It is quite likely that this 
spot will “heal,” merely open cir- 
cuiting at that point, and the rec- 
tifier will continue to operate. Should 
the surrounding  counterelectrode 
melt and flow into this point causing 
a short circuit the cell will fail. 

Therefore, it is advisable to stay 
below the value of this first break- 
down. Tests indicate that for periods 
of 30 millisec d-c voltages of two to 
three times the rated peak inverse 
value can be withstood, applied every 
half second at an ambient tempera- 
ture of 23 C. 

No definite general conclusion can 
be made on the strength of such tests. 
Variations in manufacturing processes 
and between cells produced by the 
same process are so great that ex- 
haustive tests must be made before 
any empirical formula for the gen- 
eral use of the design engineer can 
be established. ooo 


Abstracted from a paper presented 
before the 1953 Electronic Components 
Symposium held in Pasadena, Calif, 
April 29-May 1. 
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A cuts assembly time and cost 


a extremely small size 
=—low loss for UHF 





Lock with 
adjusting screw 





from top at 
final test station 


((Chemelec ) TYPE 535 
TUBULAR TRIMMER 


@ Economical price, compact 
size, easy mounting—plus fea- 
tures for UHF operation—are 
combined in Chemelec Type 
535 Tubular Trimmers. 
Simplicity of design is respon- 
sible for very low inductance 
and uniform, straight line, 
noiseless adjustment. They may 
be mounted close to associated 
circuit elements. Ribbon type 
leads minimize inductance in 
UHF circuits. Polystyrene or 


EE 
STATES 


GASKET 


COMPANY 





320 


ee eel ie 
PRODUCTS, INC., DIVISION 
CAMDEN 1 + NEW JERSEY 


duPont TEFLON keep elec- 
trical losses to a minimum. 

Assembly is accomplished 
from only one side of chassis— 
another production cost feature. 
There is no danger of breakage 
as with ceramic trimmers. 

Capacity ranges from 0.5 to 
2.0mmf., (Teflon body), and 
0.7 to 3.0 (Polystyrene body). 
Working voltage is 500 volts. 
Write for information and 
samples. 


ca 
cA 





Adjust capacitance 





Rocket Research Seen 
Helping Other Fields 


ROCKETS AND GUIDED MISSILE research 
and development will have wide effect 
on industry and business in the 
future, Lawrence A. Hyland, vice 
president in charge of engineering fo; 
Bendix Aviation Corp. told the junior 
section of the Detroit Engineering 
Society at a recent meeting. 

He gave three instances where 
guided missile work has been usefy] 
already: the designing of faster, 
stronger and more precise automatic 
controls and automatic machine tools; 
research on upper air phenomena 
which enables more accurate weather 
forecasting; and a special Bendix auto- 
motive product, not yet announced, 
which involved a design problem that 
went unsolved until guided missile 
know-how was applied to it. 

These developments show that the 
military aspects and highly technical 
nature of the rocket field have not 
barred its influence on civilian in- 
dustries. Mr. Hyland, a member of 
the Guided Missiles Committee of the 
U.S. Research and Development 
Board, noted that steel, wireless teleg- 
raphy and the airplane received their 
initial sponsorship from the military 
and in their infancy few believed they 
would have any commercial value. 

As recently as 1947, Hyland said, 
“the question was frequently asked of 
what possible commercial use is radar, 
yet today radar has a definite and 
rapidly increasing place in our civil 
maritime and aviation operations and 
is unquestionably the reason for the 
extraordinary, rapid development of 
television and microwave communica- 
tions.” 

Hyland is best known for his dis- 
covery of the principle of radar detec- 
tion of aircraft. He is credited with 
more than 40 inventions, including the 
radio-shielded spark plug. He partici- 
pated in the first blind landing of a 
flying boat by radio and developed 
the Navy radio wing loop direction 
finder. ooo 


Pre-Shipment Testing 
Improves Packing of 
Porcelain Enamel Products 


AT THE FIRST MEETING of the National 
Safe Transit Committee, held in Chi- 
cago in March, several manufacturers 
of electrical products involving porce 
lain enamel finishes testified to the 
value of the pre-shipment testing pro 
gram developed by the Committee. 
The group is sponsored by the Porce 
lain Enamel Institute, Inc. 

G. L. Dobson, Tappan Stove Co. 
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Offer Neighborhood Service 


You get fast, assured delivery when you order 





dis. your order is for 100... 100,000... . or more. Here’s 


tec- why: Of the many Gair plants, these 11 are set up 
with 
the 
tici- las the men, machines, and material needed for your job 


exclusively for shipping container production. Each one 


of a —backed up by Gair’s 89-year record of customer 
a satisfaction. Check the listing to see which plant is 
oo in your neighborhood. Call on that plant for your 

corrugated or solid fibre shipping containers; you'll 


get the material you want when you want it. 


uct Do you have your copy of the Container Handbook ? 


If not, write to Department 12. 
ional 
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orce- 
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pro- EST SHIPPING CONTAINERS 
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In your design, plan to use the correct type of winding for your 
specific requirement. Our engineers co-operate 
designing . . . can advise on proper coil application from low- 
cost bobbin to highest quality interwoven type. Coto-Coil Com- 
pany, 63 Pavilion Avenue, Providence 5, R. |. New York Office: 
10 E. 43rd Street, New York 17. 
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Dependable 
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Dependable delivery 
schedules 


May We Bid On Your Requirements? 


ELECTRAN MFG. co 


1901 CLYBOURN AVENUE 


effective 


winding 





Designers and Custom Builders—small 
and medium quantities—from milli- 


watts to 50 KVA, single or polyphase. 


CHICAGO ILLINOIS 










Mansfield, Ohio, told the group: “The 
Safe Transit tests were of much help 
in confirming our product design and 
selecting the type of crate best suited 
to our needs. The engineering depart- 
ment believed that another type of 
crate would be better in many ways, 
Through the Safe Transit tests on the 
packaged product, we were able to 
prove that this style was far superior to 
the type we had been using. That 
proof was further substantiated when 
our carload shipping complaints drop- 
ped to zero as soon as we started using 
the new crate.” 

W. W. Higgins of A. O. Smith 
Corp., Kankakee, Ill. said, “We turned 
to Safe Transit testing as a guide and 
carried out a packaging and rede- 
velopment program. A number of 
changes were made in methods of 
locating the water heaters in the crates 
and methods of carloading were re- 
vised to the floating-load type. As a 
result, our reported shipping damage 
is now only %o of 1 per cent.” 

E. E. Spriggs of Frigidaire Division, 
General Motors Corp., identified the 
various types of shock to be considered 
in normal warehousing and shipping 
routines as impact, vibration, drop, 
handling or rocking, and stacking. He 
indicated that the basic test of the 
National Safe Transit Program gives 
the facts about crating of the product 
in the pre-shipment testing, which 
inchides these five basic types of 
shock. 

In presenting his company’s “case 
history” on range packaging, E. J. 
Thomas, Lindemann & Hoverson Co., 
Milwaukee, Wis., said; “With these 
standards of tests we were able to re- 
duce the ize of the cleat stock in our 
containers and reduce the fiberboard 
from 0.100 to 0.086 in. and finally to 
0.074 in. We were also able to reduce 
the built-up corrugated pads from 1% 
to 1 in. and from 2% to 2 in. This re- 
sulted in considerable cost reduction, 
and our shipping damage is practical- 
ly nil with this float method of pack- 
ing.” 

A 30-min sound-color film, “Na- 
tional Safe Transit Program,” was 
shown which explained the test pro- 
cedures in full and the test shipments 
which led to their adoption. In- 
formation on the preshipment testing 
program can be obtained from the 
National Safe transit Committee, Du- 
pont Circle Building, Washington 6, 
D.C. o0a0g 


New Clock-Radio Survey 


Uncovers Useful Facts 

TO MEASURE PUBLIC KNOWLEDGE of 
clock-radios, to evaluate various clock- 
radio features, to learn how clock- 
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.-.contributes to an improved product — 





capacitors are used by the 
ix Aviation Corp., on the voice 
oil ci cuit and power input lead of their automobile radios. 
he nek is a combination of Peerless Insulation .004 






ch thick copper-clad on both sides with .00135 inch copper 
il. Punched clean} Ohmeter \tests indicate no shorts 
tween\the copper foil surfaces. A minimum capacitance of 
200 mmf \is obtained. 
\This = ee use of\ Peerless Insulation, a paper-thin 
grade of \National Vuleanized Fibre, is typical of the 
countless gontributions made by the\material of a million 
uses—Natidnal Vulcanized\Fibre—to business and industry. 





National’s Peerless Insulation was thé first fish paper and 
has\ been actepted as standard ever sikce. It is smooth, 
ie and has excellent forming qualities. Write for 
detailed literature and engineering servidp information— 





NATIONAL VULCANIZED FIBRE co. 
Wilmington 


\Offices in (® \ Principal Cities \ 

\ \ 

\ \ 

\ Since 1873 \ \ 


Delaware \ 

















NATIONAL 


per-clad Peerless Capacitors for Bendix Radios 


of 





National Laminated Plastics 
nationally known—nationally accepted 


Peerless Insulation, pos- 
sessing high dielectric 
strength plus excellent 
rigidity, is copper-clad on 
both sides to make these 
capacitors. The punched 
parts, selling for approxi- 
mately 7/10 of one cent, 
replace commercial types 
of capacitors costing five 
or six cents. 
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Set New Records for 


ic VINE SS 
mONG LIFE 


UNDREDS OF THOUSANDS of Marco Motors are 
H operating today in homes, offices and factories. 
They are working quietly in room air conditioners, 
unit heaters, office machines. You are not conscious 
of their presence but pay tribute to the quality and 
good value of the equipment that serves you. 


Back of Marco Motors is the precision engineering that 
has produced an electrical design that practically elim- 
inates AC hum. Mechanical tolerances are maintained 
constantly. Electronic balancing assures vibration free 
performance. Ingenious Bearing and lubrication system 
assure long, trouble-free life. The long experience in 
the manufacture of shaded pole motors now benefits 
many through our modern production methods. 


New type motor mount eliminates parts and labor in 
assembly of room air conditioner applications. Available 
in various heights as required by your design. 


Write for literature on 


MARCO MOTORS 
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radio owners got them, and to pretest 
advertising appeals, a survey was con- 
ducted in ae 1953 by the Ross 
Federal Research Corporation for 
Telechron Dept., General Electric 
Company. The survey determined the 
following facts: 


70 per cent of the clock-radio own- 
ers interviewed used the buzzer alarm. 


81 per cent of the clock-radio own- 
ers interviewed used the wake-up-to- 
music feature. 

62 per cent of the clock-radio own- 
ers interviewed bought their own sets; 
38 per cent received them as gifts, 

More than 50 per cent of all people 
interviewed did not know what a 
clock-radio is or what it does. 

In releasing these survey findings, 
which will be used as guides to future 
promotional policies, Telechron clock- 
timer headquarters also reported the 
following statistics on clock-radio po- 
tentials and trends compiled by their 
market research manager: 

There are 105,000,000 radios in 
America, about 5 per cent of which 
are clock-radios. 

There are 46,500,000 households 
in America. 

There will be a wired home increase 
of 1953 of 1,200,000. 

There will be 82,500,000 wired 
bedrooms in 1953. 

There will be about 1,300,000 mar- 
riages in 1953—a rich gift potential. 

Clock-radio sales in 1952 were up 
118 per cent over 1951—with dollar 
sales second only to electric flatirons in 
the traffic appliance field. 

The average retail price paid for a 
clock-radio in 1952 was $39.50. 

Oood 


Electronic Service Group 
to Aid Manufacturers 


WHAT MAY BE THE ANSWER to the 
increasing gap between the user of 
industrial electronic gear and the 
equipment manufacturer may be 
found in a plan being promoted by 
the National Industrial Electronic 
Service Affiliates, Inc., Brooklyn, 
N. YY. According to Henry A. 
Schwartz, president, the object of 
NIESA is to make available, in all 
major industrial areas across the na- 
tion, a pool of qualified industrial 
electronic technicians, 

NIESA has developed a basic 50- 
hr lecture program of sound slide 
film which will be a prerequisite pro- 
gram for any organization entering 





into the industrial electronic servic- 
ing field through NIESA sponsorship. 
This visual-sound training program is 
| being built up through the coopera- 


Quality Motors 
tailored’’ to 


NA Lae a1 ae 
ready-made prices 
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Hiperthin’ Cores... 
newest approach to electronic circuit designs 


New circuit designs, often making it possible 
to replace tubes in amplifiers, computers, 
modulators and similar electronic equipment, 
are being developed through the use of 
Westinghouse Hiperthin Cores. 

An entirely new, thin magnetic material, 
capable of retaining its desirable qualities even 
when rolled as thin as 14 mil, is the reason. 

Compounded of grain-oriented silicon or 
nickel-iron alloys, it combines the fast response, 
high permeability and low coercive force 
needed in vhf circuits. Non-deteriorating, it 
eliminates the periodic replacement problem 
encountered with tubes, assuring sustained and 
accurate performance. 


To manufacture the new core economically, 
*Trade Mark 


you can 8e SURE...1 175 


Westinghouse 
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Westinghouse engineers devised new produc- 
tion methods. The illustration above shows a 
core being subjected to an electronically 
controlled spot weld, after being wound. New 
techniques have also been developed for effec- 
tively insulating the turns, and for annealing 
the metal on a ceramic form as a unit to insure 
permanent stability. 

All your core requirements ... whether they’re 
for electrical or special electronic applications 
...can be met best by engineers who know and 
understand your problems. For further infor- 
mation write for reprint No. 4866, Progress 
in Core Material for Small Transformers. 
Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Pennsylvania. J-70676 
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“THIS JOB WOULD BE 
A CINCH IF WE HAD A 


TENNEY ZPHER 


seneeeene 


Built of heavy, rolled steel 
plate for extra-rugged 
service and great versatil- 
ity, the standard Tenney 
Zphere Altitude Cham- 
ber provides vacuum con- 
ditions that simulate 
altitudes from sea level 
to approximately 80,000 
feet (0.8 Mercury, ab- 
solute). Available temperature range is from + 200°F. 
to —100°F. Relative humidities range from 20% to 95% 
at above-freezing temperatures and are limited by the 
minimum and maximum dew points of 33°F. and 178°F., 
respectively. Temperature control is held within + 2°F. 

Standard equipment includes electric temperature and 
humidity recording controllers, altitude gauge, mercury 
manometer, 8-post terminal panel, and pre-set control 
for maintenance of altitude. Special features may include 
high-voltage lead-ins, side viewing windows, hand- 
operated tuning shafts, high wattage dissipation, utility 
ports up to 6” diameter. Also stainless steel power shafts, 
special instrumentation, rapid cooling and heating rates, 
low temperatures to -150°F., altitudes to 120,000 ft. 
Also custom-size chambers. 


For further information write: 


‘=< Menmney 


ENGINEERING, INCORPORATED 
Dept. AA, 26 Avenue B, Newark 5, N. J. 





Los Angeles Representative: GEORGE THORSON & CO. 
Engineers and Manufacturers of Automatic Environmental Test Equipment 
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tion of interested manufacturers, | 
will provide both general and specia| 
ized knowledge and will be applied 
as “on-the-job” training for service 
technicians. 

This development is expected to 
help industrial electronic equipment 
manufacturers reduce their costs jp 
providing more adequate coverage of 
customer service needs. Heretofore, 
the equipment manufacturer had to 
train and maintain expensive service 
engineering staffs which were scat. 
tered thinly over the whole country, 
When electronic service was needed 
by a customer there were frequently 
long delays and often an engineer 
had to serve where a skilled tech- 
nician could have done a better job. 

Oaog 


NBS Ordnance Divisions 


to Defense Department 


SEVERAL major ordnance research and 
development activities of the National 
Bureau of Standards, now concen- 
trated in the Bureau’s Ordnance Divi- 
sions are to be transferred to the De- 
partment of Defense according to a 
recent joint announcement by De- 
fense Secretary Charles E. Wilson 
and Commerce Secretary Sinclair 
Weeks. The transfer is planned to 
include both staff and facilities now 
located at NBS. It is in accordance 
with recommendations made by Dr. 
Mervin J. Kelly, chairman of the spe- 
cial committee established by the 
Secretary of Commerce to evaluate 
the present functions of the Bureau 
in relation to existing national needs. 

Reason behind this move is that 
the ordnance program of the Bureau 
has become so large and important in 
recent years as to change the charac- 
ter of the organization. Over 50 per 
cent of the Bureau’s $50,000,000 
operating budget during the fiscal 
year just ended was devoted to these 
ordnance activities. It is also felt that 
for the Bureau to continue indefi- 
nitely to perform such major services 
for the Department of Defense would 
interfere with its capacity to carry out 
its basic functions in the standards 
area which should receive increased 
emphasis in future years. 

The transferred ordnance programs 
will be carried out under the direct 
supervision of the Chief of Ordnance 
in the Department of the Army. For 
the present, the operations will be 
carried out in laboratory buildings on 
the grounds of the National Bureau of 
Standards. It is believed that the 
transfer will be accomplished within 
two or three months. 

Included in the transfer will be 
Ordnance Development (Division 13), 
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Parts molded of Du Pont nylon for the Dicta- 
phone Corp., New York, N. Y., by Watertown 
Mfg. Co., Watertown, Conn., and Bridgeport 
Plastics & Rubber Co., Bridgeport, Conn. 


aD 


REG us pat OFF 
BETTER THINGS FOR BETTER LIVING 
-- THROUGH CHEMISTRY 


Polychemicals 


DEPARTMENT 


eNO Le. 18 
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... need no lubrication... have 
excellent dielectric properties 
... improve performance 


Here’s how key parts of Du Pont nylon have improved 
the performance of the Dictaphone Corporation’s new 
Time-Master dictating machine. The recorder coil 
bobbin (a) is molded of Du Pont nylon because nylon 
is strong and tough in thin sections and has excellent 
insulating properties. Terminals can be riveted directly 
to it—eliminating an insulating part and cutting as- 
sembly time. The microphone hook actuating lever (b) 
required a material with good thermal stability. 
Molded nylon withstands high operating temperatures 
(up to 250°F.). These UL approved parts are tough, 
too—stand up to hard usage without cracking or 
breaking. 


The switch actuator (c) and playback actuator (d) in 
the microphone utilize Du Pont nylon’s easy. mold- 
ability. In the switch actuator, the nylon part is used 
as a die insert, and the microphone handle is then 
molded around it. This process eliminates an assembly 
step and makes a virtually unbreakable joint. For the 
playback actuator, nylon is molded around a metal 
insert. These parts operate smoothly and silently with- 
out lubrication . . . resist wear over long periods. 


In the microphone sliding lock lever (e) Du Pont nylon 
assures a part that slides easily and provides a slip-free, 
long-wearing lock. All five parts are economically pro- 
duced to close tolerances by injection molding. They 
help lower production time and costs . . . save on 
assembly and maintenance. 


Perhaps the unique combination of properties of 
molded Du Pont nylon can help you improve the de- 
sign and operation of your product. For further in- 
formation, write: E. I. du Pont de Nemours & Co. 
(Inc.), Polychemicals Dept., Room 209, Du Pont 
Bldg., Wilmington 98, Delaware. 
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Miniaturizatio 
Engineers 
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Significant advancements 

in the fields of guided missiles, 
airborne electronic systems 
and commercial electronic 
computers are requiring 
further applications of 
miniaturization techniques 

in the Hughes Advanced 
Electronics Laboratory. 
Positions are open for engineers 
qualified in this work. 
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THE COMPANY 


Hughes Research and Development Labora- 
tories, located in Southern California, form 
one of the nation’s leading electronics organ- 
izations. The personnel are presently engaged 
in the development and production of ad- 
vanced electronic systems and devices. 


AREAS OF WORK 


Techniques involved are those dealing with 
printed and etched circuits, encapsulation, 
plastics, metallurgy, dip-soldering, spot-weld- 
ing, electrochemistry and materials. Develop- 
ment activities are concerned with plug-in 
units, auto-assembly techniques, potted units, 
new wiring methods, electromechanical de- 
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FOR RESEARCH, 


AND APPLICATION 


i 
| 
| 
| 
| DEVELOPMENT 
| 
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OF 


SUBMINIATURIZATION 
TECHNIQUES 





vices, hardware and production techniques. 
These techniques are used to achieve com- 
pactness, reliability, ease of manufacture, 
serviceability and interchangeability. 


THE FUTURE 
Engineers who enjoy a variety of develop- 
mental problems find outlets for their abilities 
and imaginations in these activity areas. New 
semiconductor components are opening new 
avenues of miniaturization and are certain to 
have widespread application commercially 
in the next few years. Hughes engineers will 
have full benefit of working experience in 
this fundamental development. 


Write today, giving 
d 


etails of qualifica- 
tions and experience. 
Assurance is re- 
How to apply quired that reloca- 
tion of the applicant 


will not cause dis- -t------------------ - 


ruption of an urgent 
military project. 





Scientific and Engineering Staff 


r----------- 


LABORATORIES 


| 

Culver 
Hughes ci, 

| Los Angeles 

RESEARCH County, 

AND DEVELOPMENT | California 

| 

| 

| 





























Electromechanical Ordnance (Divi- 
sion 16), Electronic Ordnance (Divi- 
sion 17) and Missile Development 
(Division 15). The latter is located at 
Corona, Calif. 

In the official statement the De- 
partment of Defense acknowledges 
the “many important and valuable 
contributions made in the field of 
ordnance by Bureau and the out- 
standing competence of the staff en- 
gaged in ths work.” Every effort will 
be made to maintain the staff at its 
present level of competence and to 
foster incentives and esprit de corps. 
It was also emphasized that the De- 
partment of Defense will continue 
to use the NBS facilities and person- 
nel in technical areas other than 
weapon development for which they 
are specially qualified. Ooo 


Heat Pump Renamed 


A NEW NAME, “Weathertron,” will be 
used in describing General Electric’s 
heat pump and the Company’s activi- 
ties in the heat pump field, H. M. 
Brundage, general manager of the 
newly christened Weathertron De- 
partment announced recently. In an- 
nouncing the new designation, Mr. 
Brundage predicted that units oper- 
ating on the heat pump principle 
(see June 1953, page 116) will be 
sold to users by the industry at a rate 
of $400 million a year by 1962. This 
figure exceeds current industry sales 
of such popular items as electric 
ranges, room air conditioners and 
home freezers. 

Units operating on the heat pump 
principle provide year-around auto- 
matic temperature contro] without the 
use of fuels or water systems required 
by conventional air conditioning. 
They automatically extract heat pres- 
ent in the air and -pump it into the 
home during cold weather, and cool 
the inside air dissipating warm air 
to the outdoors in warm weather, 
using only air and electricity in the 
process. oo0a 


3000-Hp Gas-Filled 
Induction Motor 


Wuat Is THOUGHT to be the world’s 
largest totally enclosed gas-filled in- 
duction motor was installed recently 
at the Esso Standard Oil Company’s 
refinery at Everett, Mass. Built by the 
General Electric Company’s Medium 
Induction Motor Department, the 14- 
ton giant is rated at 3000 hp, 1800 
rpm, 2300 volts, 3-phase, and is used 
to power a centrifugal compressor. 
The motor is designed especially 
for application in hazardous _loca- 
tions. Successful application is made 
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V*$ 


~ will increase your production with 
ADJUSTABLE SPEEDS FROM A-C. CIRCUITS 







The Original Packaged 


Drive for A-c. Circuits 







Conveniently packaged, factory-wired 
V*S Drives are available from % to 
300 hp. Two or more motors may be 
operated simultaneously from a single 
Control Unit. 






All-Electric, Adjustable-Speed | 


CONVENIENT CENTRALIZED CONTROL — 
V*S Drive makes speed changing so 
easy and convenient that the most eco- 
nomical speed for every operation can 
always be used. Convenient-to-operate 
controls are grouped and located where 
your operator can easily, quickly and 
safely control all functions of his ma- 
chine. Controls may be at the machine, 
or at any remote location, as desired. 


STEPLESS SPEEDS—V * S Drive offers an un- 
limited range of stepless speeds. Opera- 
tors may change to any speed while 
machines are running, or may pre-select 
any speed while machines are at rest, 
by merely turning the speed adjustor. 


CONTROLLED ACCELERATION AND DECEL- 
ERATION—V*S Drive provides positive 
all-electric control of torque for break- 
away and for acceleration or decelera- 
tion. Speed changes may be rapid or 
gradual, and as frequent as desired. 
Shockless speed changing with V*S 
Drive avoids damage to delicate mate- 
rials or fabrics. 


QUICK, SMOOTH STARTS AND STOPS— 
Quick starts and stops cut lost time be- 
tween operations. With V*S Drive, any 
load can be stopped quickly and smooth- 
ly, from either high or low speeds, 


through positive electrical braking that 
never wears out or needs adjustment. 


FAST, FULLY CONTROLLED REVERSING— 
V*S Drive reverses almost instantly 
even from high speed. Frequent rever- 
sals present no problem. Reversal may 
be from low to high speed, or vice versa. 


INCHING, JOGGING, CREEPING —V*S 
Drive provides inching, jogging, and 
creeping, for setting up, threading, 
positioning, or inspection. Operator 
can slow down a machine for inspec- 
tion, then accelerate quickly and exactly 
to previous working speed. 


ABSOLUTELY UNIFORM TENSION—V*S 
Drive maintains proper tension for roll- 
fed materials so that quality is unvarying 
throughout and all finished rolls are 
uniform. Succeeding operations are 
simplified and productivity of machines 
is increased. Shutdowns and rejects due 
to breakage of material, or fluctuations 
in quality, are virtually eliminated. 


MULTI-MOTOR OPERATION—The VX*S sys- 
tem makes it possible to apply power to 
two or more points in a machine or to 
operate separate sections of a machine 
tied together as a process. Speeds of 
motors can be synchronized to any de- 
sired degree. D-1456 


The Most Effective Method of Power Transmission in Industry! Write today for 
VxS application information and selection data. Ask for Bulletin D-2311. 
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PRP: manufactures this gear shift knob in 
large volume for the country’s leading 
manufacturers of tractors, trucks, power 
tools, fork-lift trucks and other equipment. It 
WENO OOO ML CLRtis eM eM (Mederma CC aU 
and a threaded metal insert for long wear plus 
secure attachment to the shift lever. PRP has the 
engineering and plant facilities to produce 
either stock or custom plastic parts for your 
it: Se MUL OL eae 


when you look for 


Nailin Olitie 


plastic mouldings, look first to 7 a 7 
~lastic _.esearch ~ roducts, 


possible by the use of “instrument 
air” inside the motor enclosure. This 
air is kept at constant pressure slightly 
above atmospheric pressure to insure 
against hazardous gases entering the 
motor enclosure. 

G. E. built its first gas-filled motor 
in 1932 with a rating of 100 hp at 
277 rpm. Since then, demands of the 
growing petroleum industry have led 
to larger motors for use in hazardous 
locations. ooo 


Unconventional Machines 


Needed for 


Automatic Factories 


DiIsCcARD CONVENTIONALISM to make 
room for unconventional machines 
and methods to develop an automatic 
factory, was the challenge given by 
Otto C. Turchan, director of research 
and development, Turchan Follower 
Machine Co. of Detroit, before the 
2lst annual convention of the Amer- 
ican Society of Tool Engineers, held 
in Detroit in March. 

“Fully developed, the automatic 
factory will definitely have a control 
system consisting of an information 
center, feedback controls on each ma- 
chine and an automatic-inspection 
quality control of the end products. 
The actual work will be performed by 
automatic machines operating to the 
demands of the information center,” 
Turchan said. 

To make these factories a reality, 
Turchan said men must be trained as 
control-system engineers with ad- 
vanced work in mathematics, physics, 
chemistry, measurements, communi- 
cations, electronics, servomechanisms, 
energy conversion, thermodynamics 
and computational techniques. He 
termed this a real challenge to edu- 
cators and industry. OOO 


Multiplex Transmission 
Ready for Commercial 


| FM Radio 


A NEW SYSTEM of multiplex radio 
transmission enables FM_ broadcast- 
ing stations to transmit simultaneously 
two or more different programs. Cred- 
it for this development goes to Dr. 
Edwin H. Armstrong, professor of 
Electrical Engineering at Columbia 
University and John H. Bose of Co- 
lumbia’s Marcellus Hartley Research 
Laboratories. 

Several new types of service are 
made possible by the system. An FM 
station, for example, can transmit a 
musical program on one channel and 


simultaneously send out on a second 
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ONE OF THE NY FACILITIES 
AVAILABLE TO YOU AT EASTERN ELECTRIC 


Te hamdley.nu sab 


WELDING: Spot, projection 
and seam up to ¥% to VY, 
aluminum to aircraft 
specifications. Heliarc, electric 
and gas welding of ferrous 
and non-ferrous metals. 


Possibly you are faced with a problem of welding aluminum 
and yet feel that costly capital investment at this time 
is not consistent with your plans. 


At Eastern Electric we have complete welding equipment with 
facilities for aluminum spot-seam and projection welding equalled 
only by the aircraft industries. (200 K.V.A. 3 phase capable of 

welding 4 to 4% aluminum to aircraft specifications). Whether your 
requirements are for long or short runs, large or small pieces with rigid 
quality control, we are ideally equipped to fit your needs. 


STAMPING FACILITIES: Presses 
up to 250 tons with 
bed area 60” x 40”. 


FINISHING equipment for 
automatic degreasing and 
phosphotizing, waterfall spray 
booths, interchemical process 
for reproducing wood 

grain effect. 


Fusion and resistance welding of ferrous and non-ferrous metals 

is but one of the manufacturing facilities available at Eastern Electric. 
Complete stamping and unsurpassed finishing equipment, die-casting, 
plating and automatic screw machinery together with years of experience 
in the manufacture of electric equipment for industry and 

government combine to make available to you the 

finest facilities for contract manufacture. 


PLATING and DIE CASTING, 
AUTOMATIC SCREW 
MACHINES, DRILLING AND 
MILLING MACHINES. 


AMPLE FLOOR SPACE 
available for assembly of 
electrical components, 
CONVEYOR SYSTEM 
throughout plant. 


Write or call Eastern Electric today. One of our representatives 
will discuss your problem with you. 


7O PHOSSPE CT ST. NEW BEDFORD, MASS. 
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TOOL DESIGN and TOOL 
ROOM FACILITIES available 
as element of complete job. 
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Crosley’s “‘Shelvador” refrigerator line, twice awarded 
the Fashion Academy Gold Medal for advanced styling, adds to its 
laurels with this beautiful ‘Twin Automatic ’’ A medal for smart 
production engineering might well be awarded too, for Crosley 
incorporates the use of efficiently designed Riverside electrical com- 
ponents that can be installed quickly, easily, and inexpensively! 

We deliver these sub-assemblies completely fabricated, ready for 
installation. Thus, along with assembly savings, Crosley avoids 
upkeep of the specialized facilities required to produce such electrical 
components, a considerable saving in itself. 

The design and production of wiring assemblies is a 
highly specialized business . . . and a Riverside 
specialty! Our Engineering Department is devoted 
solely to solving wiring problems. . . while specialized 
production equipment and skilled personnel translate 
its recommendations into efficient, economical “‘ pack- 
aged wiring.”’ It will pay you to send prints or details 
of your product wiring problem for design suggestions 
and a firm quotation. There is no obligation. 


Attending the Refrigeration and Air Conditioning Exposition? Watch 
our rubber molding equipment turn out souvenirs while you wait 
..see what we're making for appliance manufacturers. . talk over 
your product wiring problems. Writeit down now—Booth No. 842! 


5k iverside Manufacturing 


AND ELECTRICAL SUPPLY COMPANY 
10227 MICHIGAN AVENUE ¢ DEARBORN, MICHIGAN e¢ PHONE Tiffany 6-6800 


WIRING HARNESSES AND ASSEMBLIES e CORD SETS « HEATER AND EXTENSION 
CORDS « ELECTRICAL SWITCHES e RELAYS e MOLDED RUBBER PRODUCTS 
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channel a voice program such as a 
speech, news bulletins or an advertis. 
ing program. Or it can transmit a sin- 
gle program stereophonically on the 
two channels. It can also transmit two 
independent musical programs so as 
to relay along a program to another 
station which it itself is not carrying 
on the main channel. All of these 
methods of operation have been suc- 


| cessfully tested at Dr. Armstrong’s FM 





transmitter at Alpine, N. J. The system 
is not limited to two channels only. 

The present-day FM set is unaf- 
fected by the presence of the second 
channel. Such two-channel transmis- 
sions have passed unnoticed for sev- 
eral years from the Alpine station. In 
order to receive the second channel, 
a modified form of FM receiver will 
be necessary, but the number of addi- 
tional parts required will not unduly 
increase the cost of the set. 

While multiplex operation of FM 
in the communications field has been 
in practical use for some years, its use 
in broadcasting presented problems 
not important in the communications 
field. Because of the extreme high fi- 
delity requirements of the FM system, 
the problem of cross modulation be- 
tween the channels was not simple, as 


| the intrusion of one channel into the 





province of the other had to be kept 
below one part in a million. However, 
this difficulty has been effectively met 
as proved by a number of interesting 
experiments which have been made 
to demonstrate this. 

Last summer during thunderstorm 
weather at Bayport, L.I., 50 miles 
from Alpine, signals were received on 
the second channel with a clarity 
equal to that of the main channel. 
It has been found possible to receive 
the signals of New York FM stations 
at Alpine and to re-transmit them to 
Bayport on the second channel with 
a freedom from disturbance equal to 
that obtained when the FM station 
originating the program was picked up 


| directly at the Long Island site. The 


freedom from disturbance is better 
than the signals from the correspond- 
ing New York AM station. OOO 


Sun To Fuel Electric 
Power Plants 


A PRACTICAL SOLUTION to commercial 
use of the sun’s energy is close at 
hand according to Dr. Marcus D. 
O’Day, Cambridge, Mass., physicist. 
O’Day said only detailed engineering 
remains to completely solve the prob- 
lem that up to now has held back 
harnessing the radiant energy of the 
sun for effective use by mankind. The 
solution includes a method for storing 
the energy received from the sun and 
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€ New ultra-modern vacuum tanks 
using Borthig K-252 Clear Syn- 
thetic Baking Varnish photographed 
at Empire Coil Company in New 
Rochelle, New York V 


Manufacture of quality electrical coils and transformers calls for 
use of the most modern equipment and materials. 

EMPIRE COIL COMPANY of New Rochelle, New York, knows 
this and their standard varnish specifications for use in their new 


ultra modern vacuum tanks are based on Borthig K-252 Clear 
Synthetic Baking Varnish. 


Use of BORTHIG K-252 Clear Synthetic Baking Varnish in 
these new vacuum tanks results in fast production of a uniform prod- 
uct of the highest quality. Borthig K-252 contributes thorough pene- 
tration—high bonding strength—fast initial setting and excellent 
tank stability. It is an integral part of the processing of fine coils 
and transformers produced by Empire Coil Company. 


GEORGE C. BORTHIG COMPANY, INC. 


EAST RUTHERFORD, NEW JERSEY, P. O. BOX 115 
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py Automatic HOPPERS, 


combined with DPS Engineering 
Skill provide outstanding time 
and labor-saving aid in this and 
hundreds of other unique assem- 
bly operations. 


ol 


NOTE THIS 
TYPICAL 


EXAMPLE 





GET THE FACTS—WRITE TODAY 
LESS WASTE TIME, LESS LABOR, LESS COST! 
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2817 W. FORT ST. 


DETROIT 16, MICH. 


| delivering it later for useful power as 








needed. The engineering still to be 
done involves a compromise between 
the expensive and ideal optical devices 
now used as collectors and those which 
can be constructed commercially in 
large quantities at low cost. 

O’Day believes that the energy must 
be stored by some electro-chemical 
process, since the sun is an intermit- 
tent source of energy. Ordinary salt 
(sodium chloride) is the raw material 
chosen for energy storage. Under the 
method proposed by O'Day, the two 
chemical elements, sodium and chlo- 
rine, would be separated by electroly- 
sis and stored. Solar radiation will 
provide the energy for melting the salt 
(necessary for electrolysis) as well as 
the electrical energy needed to sepa- 
rate the two chemicals. 

Under proper conditions, both ele- 
ments can be readily stored. Since the 
heat of formation of sodium chloride 
is high, the space required for the 
storage of large amounts of energy 
would be small. In another power 
plant, the two elements would be al- 
lowed to recombine and used as a 
chemical fuel. 

Aside from being plentiful and 
cheap, the salt could be resold com- 
mercially since in undergoing elec- 
trolysis it becomes purified and suit- 
able for table use. The by-product 
might conceivably pay the cost of 
producing the energy itself. 

To produce mechanical energy, the 
stored energy will be converted to 
electric power. Working with molten 
salt, a theoretical efficiency of 70 per 
cent can be attained. A practical goal 
would be 30 to 50 per cent of power 
actually available from heat. 

Using a 1000-ft diameter reflector 
to collect the sun’s rays, it would be 
possible to produce 6000 to 7000 hp. 
With an average of 9 hr of sunshine 
daily, 54,000 to 63,000 hp-hr per day 
could be developed by this size of 
installation. Ood 


Developments 


in Aluminum 


Powder Metallurgy 


IN AN INTERESTING PAPER prepared 
for the annual meeting of the Metal 
Powder Association held in Cleve- 
land during April, John Haertlein, Re- 
search Metallurgist and J. F. Sachse, 
Vice President, Metals Disintegrating 
Co., Elizabeth, N. J., reviewed recent 
developments in aluminum powder 
metallurgy. The authors first describ- 
ed the manufacture of granular alu- 
minum powders by the atomization 
process and included various quality 
control techniques employed, such as 
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PROBLEM: 


Reduce Fabrication and Assembly Costs for 
Electrical Contact and Switch Blade Assemblies 


SOLUTION: 


General Plate Provided the Solution with 
Fabricated Composite Contact Elements 


Ready for Assembly 


A leading manufacturer of Antenna Rotators required 
contact and switch blade assemblies for a control 
switch that operated two synchronized circuits. To 
produce the assemblies by attaching a separate contact, 
rivet or button to the spring blades meant high fabrica- 
tion and assembly costs and special machinery. 


The problem was presented to General Plate whose 
engineers provided an economical solution with fabri- 
cated composite contact elements ready for assembly. 


The complete contact and blade elements are made 
from a General Plate striped composite metal. The con- 
tact is a silver alloy which gives the necessary electrical 
performance. The blade is phosphor bronze which pro- 
vides the spring properties required for the contact 
supporting member. 


The result — initial savings of $7,000 in assembly 
costs alone by using General Plate fabricated composite 
contact elements. 


By letting General Plate fabricate your complete con- 
tact assemblies, you will save money, time and trouble 
..-.needless equipment cost and problems of scrap 
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disposal are eliminated ... contacts and/or contact as- 
semblies made to your exact specifications are shipped to 
you ready for installation. 


If you fabricate your own parts, General Plate Com- 
posite Contact Materials will still save you money and 
allow you to make contact assemblies superior to those 
produced by other methods. 


The long experience, diverse facilities, and manufac- 
turing skill of General Plate will benefit you in the form 
of service, quality, and savings. 


Write for complete information and Catalog PR700. 


You can profit by using 


General Plate Composite Metals ! 





METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 


49 FOREST STREET, ATTLEBORO, MASS. 
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ELECTRICAL MAINTENANCE EQUIPMENT 
CO., Philadelphia, Pa 







THE CONSUMERS RUBBER COMPANY, 
Cleveland, Ohio 
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These ELECTRO AUTHORIZED DISTRIBUTORS 
make up the greatest service organization 
in the ELECTRICAL INSULATION 
INDUSTRY. 


Today, design and maintenance engineers are confronted with 
the job of selecting trouble-free insulation materials. This task 
is made easier with ELECTRO’S dependable products plus 
engineering service and availability through ELECTRO 
AUTHORIZED DISTRIBUTORS. 


Manufacturers of electrical equipment have two important 
rights: (1) To use the finest electrical insulation materials 
made, (2) To have the latest technical data concerning these 
products. Electro-Technical offers you both through their 
authorized distributors. Write for information and samples. 
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particle size and oxygen content de- 
terminations. The two chief uses thus 
far for aluminum powder, both flake 
and granular, are in the manufacture 
of aluminum pigments and as an in- 
gredient of high explosives, but the 
possibility of making aluminum pow- 
der compacts or sinterings shows defi- 
nite promise, according to the authors. 
Mr. Sachse pointed out a special ad- 
vantage of aluminum powder com- 
pacts—the beautiful surface finish 
achieved which requires no finishing 
operation. Further, Mr. Sachse re- 
vealed that if the final sinterings are 
anodized they can be tinted with the 
same facility as aluminum parts made 
in any other fashion. 

The authors brought out three sig- 
nificant facts regarding aluminum 
powder metallurgy: 


1. That the use of a powder lub- 
ricant is detrimental to the develop- 
ment of adequate final strength under 
conventional sintering conditions. 


2. That an unlubricated aluminum 
compact can be sintered in a variety 
of atmospheres, including still air, to 
develop physical properties closer to 
the mechanical properties of the 
wrought metals than is the case with 
most other base metals. 


3. That lubricating the moving sur- 
face of the punches and die is an 
absolute requirement if more than one 
of the above compacts are to be re- 
moved from the die. 


“There appear to us to be two 
fruitful approaches to the problem,” 
said Mr. Haertlein, “the one which we 
believe to be the most promising to 
the solution of the lubrication problem 
is the force lubricated power punch 
for uncored pieces and a combination 
of this with a force feed lubrication 
of the die for pieces requiring two 
lower punches for their manufacture.” 


Discussing incentives for further 
work in aluminum powder metallurgy, 
Mr. Haertlein had this to say, “Some 
years ago it was reported at a Metal 
Powder Association meeting that alu- 
minum powder metallurgy was not 
attractive because aluminum die cast- 
ing was so convenient. But has this 
situation changed? I suspect that the 
cost of an aluminum die casting of say 
4 to 8 oz is probably filled at 2 to 
2% times the cost of the metal at 
today’s market, say 48 to 60¢ per Ib 
or perhaps higher. With aluminum 
powder available at only 50 per cent 
more than the cost of metal, that 
leaves 18 to 30¢ per Ib to work with 
in fabricated costs, tool amortization, 
profit, etc. Aluminum powder is be- 
ing produced in larger tonnages than 
any other metal powder today. An 
expansion of primary metal produc- 
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STACKS ARE AVAILABLE IN TEXTOLITE* 





TUBES OR HERMETICALLY SEALED CASINGS 


G.E. Announces A New Line of 
Miniature Selenium Rectifiers 


General Electric’s mew miniature 

selenium rectifiers are produced by 
the same carefully controlled process, 
and offer the same _ outstanding 
characteristics as larger G-E selenium 
rectifiers. 
APPLICATIONS. In electronic appli- 
cations, G-E miniature selenium rec- 
tifiers may be used in blocking, elec- 
tronic computer, magnetic amplifier, 
communication, and signal circuits. 
They also can be esa to operate 
small relays, and 
cipitators. 


ADVANTAGES. G-E miniature sele- 
nium stacks have long life, good regu- 
lation, and high reverse resistance. 
They will function over an ambient 
temperature range from minus 55 C 
through 100 C, and their totally 
enclosed construction provides ex- 
cellent environmental protection. 


solenoids. pre- 
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heat rise 


close to 


Their small size and low 
permit compact mounting 
other components. 


RATINGS. At an ambient temper- 
ature of 35 C, ratings for single stacks 
range from 0.5 ma d-e at 26 volts 


RMS. to 25 ma d-e at 5200 volts 
RMS. Higher ratings may be obtained 
by combining stac oie, Two types of 
totally aniline d casings are used: 
Textolite* tubes for ovdinany operat- 
ing conditions, or hermetic ‘ally sealed, 
metal-clad casings to meet govern- 
ment specifications for severe en- 
vironmental conditions. Stacks 
be furnished for either 
bracket mounting. 


FOR MORE INFORMATION consult 
your nearest G-E Apparatus Sales 
Office. or write Section 461—28, Gen- 


eral Electric Co., Schenectady 5, N.Y. 
*Registered Trade-mark of General Electric Co. 
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METALLIC RECTIFIER 
FACTS FOR ENGINEERS 


High Temperature Operation 
by C. E. Hamann 








The rapidly e xpanding use of 
metallic rectifiers in the last few 
years has brought about a con- 
certed effort within the industry 
to improve their quality and elec- 
trical characteristics through tech- 
nological developments. 

One of the outstanding accom- 
plishments has been the great im- 
provement in temperature char- 
acteristic of selenium rectifiers. 
Not only is it possible for selenium 
cells to be operated at higher tem- 
peratures, but in addition their 
range of ope rating te mperatures 
has he -en incre meek: Selenium cells 
manufactured only a few years ago 
utilized a low me lting-point metal 
alloy as a counter-electrode ma- 
terial. Recently, methods have 
been developed ‘for applying alloys 
having melting points from 50 to 
100 per cent highe *r than previous 
types. Thus highe r operating tem- 
peratures are possible. 




















LEAKAGE CURRENT VS TEMPERATURE 


A-1943 LOW TEMPERATURE CELL 
B-1953 HIGH TEMPERATURE CELL 


RELATIVE LEAKAGE CURRENT 

















O° 50° Oo  +50° 
DEGREES ¢ 








there has been 
improvement in 
blocking characteristics. Thus, 
quality selenium rectifiers now 
give greater stability at both high 
and low extremes of temperature. 
These facts are highly important in 
meeting essential requirements for 


Concurrently, 
considerable 


military applications and com- 
mercial uses. 
Only continuing research and 


development programs make pos- 
sible the improvements in the 
quality of metallic rectifiers neces- 
sary to meet the increasingly 
severe requirements of their ap- 
plications. 


General Electric Company 
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We are providing manufacturers with a complete line of precious 
metals laminated to non-precious base metals made to their exact speci- 
fications within the following limitations: 

SHEET STOCK: Maximum width—5S” 
Minimum width—4", 


Thickness—down to .003” 


TUBING: Maximum diameter 1” x .050” wall 


WIRE: All sizes down to .0045” diameter also 
squares, rectangular and odd shapes. 
In addition to laminated materials we also furnish alloyed gold and 
silver in sheet, wire or tubing form. 


The many varied applications of our materials cannot be listed here, 
but you are cordially invited to inquire for infor- 


mation regarding your requirements. 


The Home of IMPROVED Service 
Rhode Island‘s largest manufacturer 
of Laminated Metals 


~The IMPROVED SEAMLESS WIRE COMPANY 


INCORPORATED 1898 


775 Eddy Street, Providence 5, Rhode Island 


KN 
% 


PRECISION GEARS 





STE MEAG 


'' 
> 
3 


SEND FOR DESCRIPTIVE LITERATURE, DEPT. EM-2 







electro-mechanical 
equipment can be no_ better 

than its components. Of these, 
gears and gear trains are among 

the most important. 

Bowmar when you need them. 


Consult 









tion facilities is going forward at an 
unprecedented pace so that it now 
exceeds the volumetric production of 
every metal except iron and steel. Our 
sources are almost limitless, powder 
production is capable of rapid expan- 
sion—what further incentives could 
one ask?” Ooa 


Color Television 


Probable In °54. 


FORCING THE PRODUCTION of color tele- 
vision sets before the development of 
a satisfactory picture tube would be 
the most serious mistake anyone could 
make, according to a talk delivered 
recently by Ross D. Siragusa, presi- 
dent of Admiral Corp. 

“Scientific progress cannot be pro- 
duced or hastened by either congres- 
sional mandate or wishful thinking. 
The industry has to have the right 
color picture tube, and the right tube 
simply doesn’t exist at present,” Mr. 
Siragusa declared. “In our labora- 
tories we have color receivers with 
circuits which produce excellent re- 
sults, but the color tube is the chief 
problem. At present, two types are 
available. Both are hand made, bulky 
and very costly. One does not give a 
color picture which we consider satis- 
factory. The other is extremely com- 
plex and requires very critical adjust- 
ments. There are 12 interdependent 
adjustments necessary to bring the 
three colors into registration. That 
makes thousands of combinations of 
adjustments possible, only one of 
which is correct.” 

Mr. Siragusa claimed the present 
color tubes are only laboratory de- 
vices and cannot be considered ready 
for public use by the longest stretch 
of the imagination. Even if the tubes 
were dependable and serviceable in 
the field, they are still too complex 
for mass production at reasonable 
cost. 

“Admiral,” he declared, “has been 
conducting intensive research for 
years in its two color laboratories, one 
in Chicago and the other in Palo Alto, 
and is as anxious as anyone to bring 
color TV to the public when it is 
technically ready. 

“The presumption is growing that 
the Federal Communication Commis- 
sion will approve the National Tele- 
vision Standards Committee’s com- 
patible color system,” Siragusa said. 
(Approval announced in August.—Ed.) 

Although it is impossible at present 
to forecast when color sets will be 
available in appreciable numbers, a 
handful of sets, he said, might reach 
the market within a year after a 
compatible system is approved. He 
deplored the widespread speculation 
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Carbon Pile Regulator 


















Rocket 
Carrier Base 


For a detailed description of the Thompson Light 
Metals. Division operations, send for your free copy 
of “Creative Castings’. ‘‘Steel Belted Pistons’’. 
detailing this Thompson development, is also 
available. Just write, on your company stationery, to 
Dept. E-1, Light Metals Division, Thompson Prod- 
ucts, Inc., 2269 Ashland Road, Cleveland 3, Ohio. 
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Gyrol Fivid Coupling 


Fuel Pump Body 








Steel-Belted Piston Alternator Housing 





Diesel Permanent Mold Piston 








Air Connector Outboard Propeller Wing Actuator 


For many years the foundry of Thompson’s Light Metals Division quietly 
cast thousands and thousands of hard-to-make precision parts in light alloys 
of aluminum and magnesium for customers in the automotive and aircraft fields. 


Then word got around in other industries that Thompson had the experi- 
ence and facilities to cast light-weight, strong, heat-resisting alloy parts in 
permanent molds and high pressure dies—which eliminated the weight 
problems of ferrous counterparts. One by one manufacturers of widely 
different products came to Thompson for help and advice when they learned that 
the close tolerances achieved by Thompson cut machining and finishing costs. 


Today, our capacity is channeled to top-rated jobs. We’re building additional 
facilities as fast as possible and, in the meantime, Thompson services, as 
always, are at your command. Our entire staff of creative engineers is ready 
to help you plan new parts or re-design old ones for the future. 


Qhompson Products, Inc. 


2269 Ashland Road ° Cleveland 3, Ohio 
LIGHT METALS DIVISION 
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Dings Magnetic Brakes have no solenoids, 


hb Brakes Motors Fast 





Mechanical linkages to wear or adjust... 


SET OR RELEASE with Dings Brakes is virtually instantaneous— 
movement of the braking assembly is measured in thousandths of 
an inch. Direct spring action sets the brakes. Magnetic pull releases 


them. 


Speed isn’t the only advantage of Dings direct control design. 


Wearin 


required and space is saved. 


@ Easy Installations—no need to dis- 
mantie brake. 


@ High Thermal Ratings—lionger life 
with more stops per minute. 


@ Manual Release—handy lever serves 
es wear indicator, resets itself. 


@ Easy Adjustment for Torque and 
Wear—just a twist of a wrench on 
the adjusting nuts. 


Send for Catalog 
on Integral and 
Fractional Horse- 
power brakes. 







Address. 





DINGS BRAKES, INC. 


(Subsidiary of: Dings Magnetic Separator Co.) 
4713 W. Electric Ave., Milwaukee 46, Wis. 


PLEASE SEND ME BULLETIN B-4000-B. 
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parts have been reduced in number. Less maintenance is 


LOOK AT THESE OTHER DINGS BRAKES FEATURES | 
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on the probable cost of a color re- 
ceiver, stating that cost cannot be 
computed until the industry has a 
suitable picture tube which can be 
mass produced, easily registered for 
color, and which will be as reliable in 
field service as present black and 
white tubes. 

“When the color tube problem is 
solved,” Mr. Siragusa said, “I am 
confident that everything else wil) 
follow. We will be able to manufac- 
ture sets at a price well within the 
reach of the great mass of American 
families.” OOC 


Further Advances 
in Remote Control 
Electric Typesetting 


A NEW SYSTEM of remote control, elec- 
tric typesetting has been developed 
by the engineering laboratories of 
The Wall Street Journal, New York. 
Known as the Electro-Typesetter and 
the invention of Joseph J. Ackell, 
business manager and research direc- 
tor, the machines can be attached to 
any standard linecasting (typesetting 
machine in use in printing plants. 

Material to be put into type is pre- 
pared by punching holes in a paper 
tape in accordance with a code for 
each of the characters and functions 
of the linecasting machine. The per- 
forater uses a keyboard similar to a 
typewriter and is the same as that 
used for the preparation of tape for 
teletype automatic machines, namely 
the Teletypesetter. 

The Electro-Typesetter employs an 
electrical system for interpreting the 
tape and, therefore, operation of the 
type casting machines can be con- 
trolled from remote points. Signals 
from the tape can be transmitted for 
long distances over the usual tele- 
graphic communication facilities uti- 
lizing the existing (6-unit) transmit- 
ters and receivers, as is utilized for the 
operation of Teletypesetters. 

The Electro-Typesetter transmitter 
is equipped with six feeler pins which 
read the code holes punched in the 
tape and translate this reading into 
selective movement of relay contacts. 
These send impulses to selected min- 
iature solenoids located in the operat- 
ing unit mounted above the regular 
keyboard of the linecasting machine. 
One of these solenoids is mounted 
over each character keybutton and 
when the selective coil is energized a 
small plunger strikes the keybutton 
and releases the brass type die or 
matrix. The process is repeated rapid- 
ly for each letter or character until a 
complete line of matrices has been as- 
sembled. A coded tape signal then 























































130° C. 


WITH IMPROVED 


BH 649 


Laboratory tested for retention of flexibility 
and original rated electrical protection after 


130 C° — 1500 hours 
150 C°— 500 hours 
160 C°— 24 hours 
232 C°— 3 hours 
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BH “649” is a braided Fiberglas sleeving coated with an improved 
vinyl-chloride formulation. Available in all standard sizes and 


S 
uty, HARE : ' ' 
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Send for data sheets and samples from current production. 
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You Can Speed Production-Line Soldering 
with New, Active, Non-Corrosive RTS 200 


Federated Metals’ new RTS 200 rosin core solder has proved 
in production operations to be 5 ways better than ordinary 
rosin solders : 


30% GREATER SPREAD —by test the spread of RTS 200 


is 30% greater than that of conventional rosin core solders. 


4 TIMES FASTER OXIDE PENETRATION -— oxide films 
and corrosion products on the parts you are soldering need not 
slow down operations. RTS 200 pierces these retarding agents 
4 times faster than ordinary solders. 


NON-CORROSIVE— despite the exceptional activity of the 
RTS 200 flux at soldering temperatures, there is no harmful 
corrosive residue when tested under the high humidity condi- 
tions of military specification MIL-S-6872. 


NON-TOXIC —the chemicals used in RTS 200 flux are com- 


monly used in industry and have no toxicity factor whatsoever. 


STABLE FLUX—experience of over one year with the 
type flux used in RTS 200 shows that it is just as active 
after standing as when used immediately. If you store 
RTS 200 for extended periods, you need not worry 

about its stability, as you do with ordinary solders. 


Try this new, industry-tested active solder today. 
Available in a variety of wire sizes, compositions 
and quantities. For information see your 
distributor or write any one of Federated’s 
14 plants or 22 sales offices across 
the nation. There is one near you. 





ELECTRICAL MANUFACTURING 


activates the mechanism which routes 
the assembled line of matrices through 
the casting and other function of the 
machine. The reading of the tape is 
momentarily halted until the machine 
is again in position to assemble char- 
acters for another line. 

The system throughout is designed 
for operation on 24 volts, so that short 
circuits or grounds will not in any 
way endanger operating personnel. 

The Electro-Typesetter is said to 
more than double the output of a 
hand-operated linecasting machine, 
and the type produced will be the 
near-perfect product of completely 
automatic, completely electrical con- 
trols. 

The Electro-Typesetter is but one of 
a series of devices developed and pro- 
duced by The Wall Street Journal's 
engineering laboratories for its own 
use. Other major products include: 
Automatic bookkeeping machines es- 
pecially designed for repetitive work 
such as newspaper and magazine cir- 
culation records; automatic mailing 
machines; and a mechanical chart 
maker used to produce identical Dow 
Jones average charts and similar mate- 
rial for publication in the four print- 
ing plants. ooo 


Packaged Control 
System Devised 
for Nuclear Reactors 


THE First “packaged” automatic con- 
trol system to electronically monitor 
the operation of atomic piles and their 
related processes has been designed 
by the Industrial Division of the Min- 
neapolis-Honeywell Regulator Co. 
The system will include a multiplicity 
of electronic instruments—amplifiers, 
servo-amplifiers, recorders, controllers 
and servo motors. These will auto- 
matically regulate the rate of power 
generation of the nuclear reactors 
(atom piles) at predetermined levels. 
Essentially this is done by automat- 
ically regulating the reactor’s control 
rods, which are analogous to an auto- 
mobile throttle. 

According to George M. Muschamp, 
vice president of engineering for the 


division, the new reactor control sys- 


tem will be especially valuable when 
linked to other automatic equipment 
to make feasible the conversion of 
nuclear energy into electrical power 
by private industry. This will be ac- 
complished by integrating the reactor 
control system with recording and 
controlling instruments to electron- 
ically coordinate all of these operating 
conditions, including temperatures, 
pressures and flows. 

In conventional procedures for de- 
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Time Delay Timers are designed for application on circuit 
controls where a time delay is required between the closing of 
one circuit and the predetermined closing or opening of 
another. 


Series TDAF and Series TDAB Time Delay Timers are built 
to stand abuse, and afford the dependable, consistent operation 
which modern industrial applications demand. 


These timers are designed to handle time cycles up to 3 
hours. They employ an external, magnetically-operated clutch 
that not only assures exceptional accuracy but permits instan- 
taneous, automatic reset. "Thus these timers are ideal for use 
where rapid recycling is necessary. 


OUTSTANDING FEATURES 
Automatic, Instant Reset—As soon as the clutch is disengaged, 
an internal spring brings the actuating arm back to its 
reset position in a fraction of a second. 
Time Setting Adjustment—Adjustment is accomplished by sim- 
ply moving the black-button pointer to the time cycle 
required. Quick, easy, accurate. 


Dial—Dials of both series have large, easily read numerals. 


SERIES TDAF TIMERS 
for panel mounting. Terminal strip for electrical connections 
located at back. 115 volt and 220 volt, A.C.—25, 50, and 60 
cycles. (For time ranges, see chart.) 


SERIES TDAB TIMERS 
for surface mounting. Terminal strip for electrical connections 
located at front, below dial. If required, can be supplied in 
steel housing, as illustrated—eight knockouts for easy hook-up. 
115 volt and 220 volt, A.C.—25, 50 and 60 cycles. (For time 
ranges, see chart.) 


TIME RANGES—Series TDAF and Series TDAB Timers 


DIAL MAXIMUM 
CALIBRATION TIME CYCLE 






Yo Second 5 Seconds 

V4 Second 15 Seconds 

V2 Second 30 Seconds 
| Second 60 Seconds 
2 Seconds 3 Minutes 
5 Seconds 5 Minutes 

15 Seconds 15 Minutes 

30 Seconds 30 Minutes 

60 Seconds 60 Minutes 
2 Minutes 3 Hours 


For complete technical data request bulletin 39 


MANUFACTURERS OF THESE AND OTHER TIMERS AND CONTROLS 
FOR INDUSTRY—Cam Timers * Manual Set Timers © Tandem 
Automatic Recycling Timers e Instantaneous Reset Timers 
e Running Time Meters 


INDUSTRIAL TIMER CORPORATION 
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CALCULATOR 
ACCURACY! 
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Machines--lowest priced 

complete — calculators 
on the market. 














ield Work ES 
tance and weight 
Tear 


Sales Engineering— 
shipping and dis- 
count ratios 









































MA 











7 





LA 





At The Board—blue- 


ol atibi specifications 


Inventory — totals 
wherever you go 


























at) 
weighs 





In a special shock-proof case 
Curta model Il 
but 12 oz. Fits easily in brief-case, 
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FULLY GUARANTEED 
Tames CMe titel ie Leis 
or 10 DAY FREE TRIAL 


| __ Write Dept. EM-9 | 
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3851 W. Madison Street 
Chicago 24, Illinois 









































signing the control systems for atomic 
piles, the responsibility generally has 
been left to the Atomic Energy Com- 
mission. It purchased the control in- 
struments and developed its own reg- 
ulating systems which varied from 
installation to installation. Muschamp 
said that by centralizing such control 
set-ups into a packaged system, the 
unit costs will be markedly reduced, 
design time speeded up and control 
efficiency increased. 

The initial function of the new re- 
actor control system is to guarantee 
a “safe start-up” of the chain reaction. 
This chain reaction commences when 
the nucleus of a uranium atom is split 
under neutron bombardment and re- 
leases more neutrons. These, in turn, 
split additional nuclei, releasing more 
neutrons, thus producing a chain re- 
action. To sustain this reaction a speci- 
fied number of neutrons must be lib- 
erated per second. 

As the control rods are removed to 
begin this chain reaction, a neutron- 
sensitive detector in the reactor itself 
sends out tiny pulses. These are picked 
up by an electronic amplifier—one 
pulse for each neutron detected by 
the chamber. Another electronic de- 
vice totals these pulses on a digital 
register. As the reaction increases, 
still another electronic instrument, a 
counting rate meter, integrates these 
pulses, translating them into voltages 
proportional to the number of pulses 
detected per second. The overall ef- 
fect is to provide an automatic means 
of sensitively regulating the early 
stages of the chain reaction. 


Reaction Must Be Monitored 


During this entire start-up process, 
and after the proper operating level 
has been reached, other electronic 
units in the control] system are continu- 
ally monitoring the reaction. If the 
chain reaction were permitted to de- 
velop unchecked it could result in the 
actual melting of the reactor itself and 
the releasing of radioactive material 
that would contaminate the area and 
endanger nearby personnel. 

Once the reactor is safely started 
and at the desired operating level, a 
final control series takes over the regu- 
late continuously the chain reaction 
at previously determined levels. To 
accomplish this, a specially developed 
electrometer records the power level, 
signalling servo-amplifier units. These 
units are linked to special servo mo- 
tor equipment which automatically 
adjust the control rods to regulate the 
nuclear reaction. 

An example of the automatic con- 
trol of associated processes, in addi- 
tion to the nuclear reaction, lies in 
the cooling function. Atom splitting 
generates tremendous quantities of 

















Reader 
Inquiry 
Facility 


e A regular feature in each issue, 
the Reader Inquiry Facility in- 
cludes postpaid return cards for 
qualified readers to use to obtain 
without charge, 


1. Additional information from 
the manufacturer on any prod- 
uct or service described in New 
Components and Materials de- 
partment in the current issue. 


2. Copies of manufacturers’ pub- 
lications reviewed in Literature 
for the Asking in each issue. 


3. Single copies of reprints of 
selected feature articles cur- 
rently listed in Feature Article 
Reprints section. 


. Further data from the source 
on any product described in 
Advertisements in the issue. 


Each item reviewed in the issue 
is assigned a key number which 
is repeated with the title of the 
item in the Reader Inquiry Fa- 
cility on the page where the re- 
turn card appears. Circle the 
numbers on the return card for 
the items selected, fill in the card 
completely and mail. Reader in- 
formation must be legible and 
complete, and cards must be mail- 
ed within 60 days after publica- 
tion to secure this free service. 

All reprint titles currently avail- 
able without charge through the 
Reader Inquiry Facility are listed 
in each issue in “Feature Article 
Reprints” department; turn to 
Contents Page for location. 

Because of the expense involved 
in producing these feature article 
reprints, longer articles and book- 
lets including several reprints on 
related subjects are offered at a 
modest charge intended to cover 


printing, handling and postage. All 





orders must be accompanied by 
remittance, including 3 per cent 
sales tax for New York City de- 
liveries. 
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THE 3 R's OF HIGH TEMPERATURE INSULATION: 


- Big things are happening in the placid photograph shown 
ze . above! Dangerously inflammable liquids are being heated 
e REFRACTORY to high temperatures—safely! In laboratory heating 
See I equipment, Refrasil Cloth insulation protects fragile 
e REUSABLE liquid containers from heating element wires, and safe- 
guards laboratory and plant from destructive fires. 
When you specify cloth insulation, make certain that 
it can withstand temperatures up to 2000°F Refrasil 
Cloth performs under such extremely high temperatures! 
Be sure that your cloth is of high silica content, chemi- 
cally stable, unaffected by ordinary acids, and resistant 
™ ; to fire. Refrasil Cloth has all of these features! If your 
Write or call your nearest tf representative: s : ; ‘ 
“ electrical insulation must perform under extremely high 
EASTERN MIDWEST SOUTHWEST temperatures or in a corrosive atmosphere, you can 
Fred W. Muhlenfeld Burnie L. Weddle — Marshall Morris depend on Refrasil Cloth to deliver the protection 
6659 Loch Hill Road 3219 West 29th St. 3513 South Drive vou need! 
Baltimore 12, Md. Indianapolis 22, Ind. Fort Worth, Texas i 
Valley 5-3135 Hickory 8685 Webster 2965 For HITCO engineering counsel without obligation, 
Represented in Conada by RAILWAY & POWER ENGINEERING CORP and free sample of Refrasil Cloth, address inquiries to 
Mr. B. E. Williams, H. I. Thompson Fiber Glass Co., 
1733 Cordova Street, Los Angeles 7, California. 


REFRASIL 
HAS ALL 3! 


REFRASIL is available in a variety of physical forms: 


H. |. THOMPSON FIBER GLASS CO. 


Formerly The H. |. Thompson Co 
1733 Cordova St., Los Angeles 7, Calif. 


BULK FIBER BATT CLOTH CORDAGE SLEEVING TAPE 
MCT atl Le oe Be 
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and another sagging market 
gets a boost from... 


General Packaging Laboratories 


Quincy Stove Company, Quincy, Illinois, faced an actual drop 
in sales when their Monogram Oil Heaters started arriving at 
dealers’ in a damaged condition. They presented their problem 
to General Box Company Engineers. Results: 


e A Watkins-Type container, specifically designed to with- 
stand heavy punishment and meet Pre-Tested Safe 
Transit Standards, was developed. 


e@ The product itself was tested on General Box Company’s 
exacting laboratory equipment; improved design cor- 
rected cause of failure. 


In the three years since the changes were made, Quincy Stove 
Company’s damage in shipment claims have totaled less than 
$200.00. This is only one among many packaging problems 
solved every day—at a saving—in General Box Company’s two 
fine Industrial Packaging Laboratories.* Let us help you cut 
packing and shipping costs. Write today for full information. 


General Box Com. 
pany Laboratory 
facilities are 
certified to make 
**National Safe 
Transit” tests 


Find out how other manufacturers 
are cutting packaging costs. Write 
for your free copy of ‘‘The General 


| heat. The reactor at Brookhaven Na- 


tional Laboratories, Upton, L. I., for 
example, produces some 720,000 kw- 
hr of energy each day. Accordingly, 
large volumes of coolant are required 
to prevent the reactor from overheat- 
ing. A specially developed cooling sys- 
tem will utilize a variety of automatic 
control devices to regulate air tem- 
perature, pressure and flow rates, 

Ooo 


Research Projects 


Planned by Alloy Casting 
Institute 


A BROAD PATTERN of research pro- 
grams for the next five years has been 
set up by the Alloy Casting Institute 
technical committees. In a continuing 
study of corrosion under pressure and 
high temperature at the Ohio State 
University, commonly used stainless 
alloys of the 18-8 variety and high- 
nickel grades are being investigated in 
a variety of corrodents. Modifications 
of these alloys will be studied to de- 
velop improved corrosion resistance 
and methods for inhibiting corrosive 
attack. 

Use of low carbon wrought stainless 
steels, of chemical compositions simi- 
lar to the cast corrosion resistant 
grades, in service at temperatures in 
the 1000 to 1600 F range, has resulted 
in a demand for castings in such 
applications. To provide mechanical 
property design data, alloys will be 
studied at the Battelle Memorial In- 
stitute. 

One of the areas where such de- 
mand has arisen is in the manufacture 
of jet engines. Although available data 
indicate that the cast alloys of the 
higher-carbon, heat-resistant _ types 
probably have better mechanical prop- 
erties in the 1000-1600 F temperature 
range than the low-carbon, corrosion 
resistant grades, other considerations 
may make it desirable to modify the 
materials. Thus, this research may ulti- 
mately point toward the development 
of special alloys for jet engine use. 

Another important research in the 
Battelle program is the development 
of alloys suitable for service above 
2100 F. The objectives are to provide 
either mechanical and corrosion resist- 
ant properties better than obtainable 
with present alloys, or to achieve 


equivalent properties with alloys of 
lower strategic alloy content. 
Shortages which exist in the supply 
of alloying elements such as nickel, 
cobalt and columbium, have prompted 
several projects devoted to alloy con- 
servation. A study authorized at Bat- 
telle will determine the high tempera- 
ture strength properties of alloys not 


Box.” 
Factories: Cincinnati; Denville, N. J.; 
COMPANY Detroit, East St. Louis, Kansas City, 
Lovisville, Milwaukee; Prescott, Ark.; 
a Sheboygan; Winchendon, Mass.; 
1877 Miner St., General Box Company of Mississippi, 


- General Box soma esses 


t =x &*®& *& * : Des Plaines, Ill. pany, inc., Houston. 


Engineered Shipping Containers for Every Shipping Need 
Wirebound Crates and Boxes « All-Bound Boxes ¢ Generalift Pallet Boxes ¢ Cleated 
Corrugated and Watkins-Type Boxes ¢ Corrugated Fiber Boxes ¢ Stitched Panel Crates 
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Gas brazing equipment. Induction brazing unit. Not One ees But Five e 
All five types of brazing equip- 

- ment are available at Mallory to 
ite meet your particular needs. 

ng 

nd , : 

i On even the simplest button or rivet contact, trouble 
255 can start with the wrong method of bonding. Size, 
h- shape, nature of the material, frequency and degree of 
in impact, tooling costs and production quantities... 
all must be considered in selecting the one best method 
a of brazing. 
ve Mallory is equipped to make completely unbiased 
= decisions in selecting the best and most economical 
ni- brazing technique for any type of contact or contact 
nt assembly. Our plant is equipped with all five types of 
in brazing equipment .. . as well as four types of resist- 
ed ance welding equipment. Facilities are available in the 
ch : . 
“ laboratory as well as on the production floor. Produc- 
les tion techniques are worked out ahead of time... 
In- before production runs are started...so you can 

be sure of completely dependable contacts, economi- 

le- cally produced. 
ire 
ata This is only part of the story, however. If you want the 
he rest of it, our engineers will be glad to send you com- 
ons plete information ...or answer any questions you 
i may have regarding the design and production of the 
‘on contacts for vour products. 
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i EET ORY & CO inc. SERVING INDUSTRY WITH THESE PRODUCTS: 
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too widely used at present, but which 
appear to be useful to design engineers 
as alternates for higher nickel alloys, 

An important contribution to alloy 
conservation will be the study of the 
effect of “tramp” elements on corrosion 
resistance, heat resistance and foundry 
characteristics of cast high alloys. With 
limited amounts of primary metals 
available, it is necessary for alloy pro- 
ducers to utilize the maximum amount 
of purchased scrap. Unfortunately, the 
general scrap problem is now acute: 
not only is there a shortage, but scrap 
is improperly segregated and unknown 
elements are thus introduced. These 
contaminants include copper, tung- 
sten, lead, tin, antimony, zinc, alumi- 
num, arsenic, cadmium and others, 
This investigation will attempt to de- 
termine the maximum amount of such 
elements that can be tolerated in cast- 
ings intended for specific applications. 

The insistent demand for cast alloys 
having the corrosion resistance of the 
18-8 types, but with much higher 
strength than now available in these 
grades, has been recognized. Objec- 
tives of the project are to develop ma- 
terials with two basic types of mechan- 


MAGNETIC AMPLIFIER ical properties: (1) A cast material 


having minimum yield strength of 


100,000 psi and 10 per cent mini- 

VO [ITA G E § TA B i L i Z = ee mum elongation; (2) a hardenable 
cast material providing a minimum of 

The new 2 KVA VOLTAGE STABILIZER with magnetic-amplifier fen Dennen Haenen, wie S per ces 
control is the latest product of Raytheon’s skill and experience in minimum elongation. This alloy would 
providing the electrical characteristics you want in the most con- be particularly useful for anti-galling 


. : ee ae 
venient, compact and economical form. or anti-seizing applications. O O00 


Among the many advantages offered by this unit are lower harmonic 
content without special filters, less cubic space required and ability 
to take heavy overload without damage. Write for full information. 


Seek Better Control of 


SPECIFICATIONS | Metallurgical Standards 


. ms AMERICAN INDUSTRY was Challenged 

m eee” eee eee THOM SE°SE epee, age at a meeting of standards specialists 
e tput: 115 volts, 2000 va. on April 2 to find a way to translate 
@ Fixed load stabilized to + %% for line change n government research findings into the 

° ee . Royth Volt Stabil S oc & 

@ Fixed: load stabilized to +1% for frequency rated trom 15 to 2000 watt standards and specifications necessary 
change. are carried in stock by 12 ; ‘ A 1 sas 
@ No load to full load (85% power factor); 1 parts distributors from coast to better production of new proc ucts 
maximum. = iN Psa nange oognene . ggmaeae and equipment. Speaking at a meeting 

@ Temperature rise of components; 50°c maximum, | of the Standards Council of the Ameri- 
° onics (at 60 cycles input); less than 5% | can Standards Association in New 


Efiei fi = | York, Dr. W. J]. Harris, Jr., executive 
e iency at full load (100% power factor); 90% cae . 

minimum. secretary of the Minerals and Metals 

@ Mounting: Bench, floor, wall or relay rack. Advisory Board of the National Acad- 

~ emy of Sciences, told the group that 

the nation otherwise is in danger of 


R AY T “y Ee a a TTT losing and dissipating the flood of re- 


search data developed by the Federal 
MANUFACTURING COMPANY 


Government. 


EQUIPMENT SALES DIVISION Maar He pointed to the very substantial 


DEPT. 6270-EM WALTHAM 54, MASSACHUSETTS increase in the support of research by 
DISTRICT OFFICES: BOSTON, NEW YORK, CLEVELAND, CHICAGO, NEW = anager Aa the government. The total national 
SEES, SES SNES (CEENSTON). SAN FRANEISOR, SETHE outlay for research and development 
ITEREATICRAL SONSIEN: 19 RECTOR ST, NEW VORK CITY BESTS Tarren was estimated to be more than $3.5 


RAYTHEON PRODUCTS INCLUDE: WELDPOWER?®* welders; INTO YOUR billion in 1952, with two-thirds for 
Cr arr aes Samaatenh: Tecsteomenn Senile. cost work in laboratories and facilities of 


lectronic calculators and computers; Radio, television, sub- PRODUCTS private industry, one-fourth by the 
miniature and special purpose tubes and other electronic tederal Gove Pi in its me lab- 
equipment. *Reg. U.S. Pat. Off, F edera Gov € rnment In 1tS own ke 


oratories, and the remainder in col- 
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tube. Order a supply today! 
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“Job Size’”’ Rolls packed 12 to a strong screw-top 





beating from the extremes of weather with- 
out cracking, peeling or chipping off the job. 


: In wind, sun, rain and sleet... 

: lasti on cal i 

+ Plastic tape proves best in all outdoors! 

By 

BS When Radio Towers, Inc., Southgate, 

Bt California, erected an 826 ft. AM & TV 

KP antenna for KHQ and KHQ-TV in Spo- Cecil Copeland, field superintendent for 

a kane, Washington, they chose “Scotch” 

ce Brand Plastic Electrical Tape No. 33 for a 

a very special purpose. 

Be They wanted to protect the coaxial leads 

Bg wherever these leads were strapped to the 

=i antenna shaft. 

Be They knew “Scotch”’ 33 was tough. They . 

By knew it would never dry out, never rot. And e >> 

By they knew it could take an almost endless EE 

ai TRY “SCOTCH” 33 and see for yourself! In 66-ft. x = 
r %4-in. rolls in individual cans, and 20-ft. x %-in. 


Radio Towers, writes: ‘‘We use ‘Scotch’ 33 
in all our installations. In more than 2 
years, we’ve never seen it fail. It stands the 
heat, the cold, the ice and the rain—as well 
as the winds that prevail aloft. If we were 
not sure of it, we wouldn’t be using it.” 
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No. 33 


PO nies | NZS j 
= + 
E ts ‘Sone ty ae pS The term “Scotch” and the plaid design are registered trademarks for the more than 200 pressure-sensitive adhesive 
SS Str t t Mfg. Co., St. Paul 6, Minn.—also makers of “Scotch” Sound Record- 
Pas WV ing Tape, ‘‘Underseal” Rubberized Coating, ‘Scotchlite” Reflective Sheeting, “‘Safety-Walk’’ Non-slip Surfacing,““3M”’ 
Abrasives, ‘‘3M”’ Adhesives. General Export: 122 E. 42nd St., New York 17, N. Y. In Canada: London, Ont., Can. 
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HERMETICALLY SEALED 
TIME ELEMENT 













Silic-OWetie 
TIME DELAY 


RELAYS 


. only one moving part 


The simplest time element ever developed for electrical 
equipment is the basis of the new SILIC-O-NETIC Time 
Delay Relay. There are no heating elements . . . no gaskets 
...no levers . . . no mechanical connection to the armature, 
yet the time element forms the very heart of the relay itself. 

Being hermetically sealed, the SILIC-O-NETIC element 
is forever free from the effects of dirt, dust or adverse atmos- 
pheres. Employing silicones, timing is positive and un- 
affected by normal ambient temperature changes. 

YOUR PRODUCT can have the long life dependability 
of SILIC-O-NETIC Time Delay performance... at low cost. 

Complete information is available upon request. Write 
for Bulletin 5001. 
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leges and universities. 


At least half 
of the work in the laboratories of pri- 
vate industry was government spon- 
sored, Dr. Harris said. 

This tremendous research effort was 
a result of our need to match the man- 
power of our potential enemies with 


our technological ingenuity. New 
kinds of weapons such as gas turbines, 
ramjets, rockets and guided missiles, 
complex fusing devices, and complex 
radar units, have posed design con- 
cepts far beyond any civilian counter- 
parts. The non-economic factors of 
high performance, reduced weight and 
vast destructive purpose, have made 
it necessary to devise entirely new con- 
cepts of the strength of materials. As 
a result, materials themselves are ex- 
pected to perform under conditions 
which no industrial units have yet 
been subjected to. The research in 
the government laboratories was sup- 
ported in part to answer these new 
problems. 


Urges Metallurgy Research 


There is growing realization that 
the metallurgists of the country must 
attempt to understand, interpret and 
apply the result of all current research 
in order to make more effective some 
existing weapons, and to make pos- 
sible the production of new and even 
more deadly equipment, Dr. Harris 
continued. This is a major problem, 
and is leading to a very serious ad- 
ministrative difficulty. The traditional 
methods and organizations which have 
been responsible for the publication 
and the interpretation and analysis of 
work of this kind are scarcely able to 
cope with the flood of reports and 
data. 

“If it is true,” he added, “that the 
end product of research is a standard 
or a specification, then we would say 
to you that there is a grave and se- 
rious responsibility resting on the 
standards groups to take advantage of 
the new knowledge.” 

Dr. Harris pointed out that the ci- 
vilian agencies of the government and 
the Department of Defense have as 
their policy a requirement for use of 
industrial standards and specifications 
wherever these do not interfere with 
the national defense. But if the devel- 
opment of new equipment that has no 
civilian counterpart must depend on 
research not performed by the tradi- 
tional consumer-producer team, the 
possibility that they will have to de- 
velop their own standards is increas- 
ingly great, despite every desire to 
do otherwise. 

Dr. Harris cited titanium, experi- 
mental alloys, and ship welding as 
three areas where standards based on 
the newest developments are needed. 
Titanium is a metal of great promise 
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New MOSINEE 


PERMOLD 


be old! 


C 


WIRE AND CABLE 7 


WRAPPING NOW MADE y - 


mold resistant ! 


MOSINEE 
PERMOLD is treated 
to permanently protect 
electric wiring against mold. 
Extensive tests prove that mold spores 
won't penetrate MOSINEE PERMOLD. 
Its mold-resistance is permanent ... won't 

leach out or weaken in transit or in storage. 
For many years MOSINEE has made cable wrapping 
for leading cable manufacturers to meet their exacting 
specifications. The development of PERMOLD is another 
forward step in Mosinee’s continuing program of 
creating papers to meet the specific requirements 

of the industries we serve. 

Ask for a Mosinee man to show you 
our full line of cable papers, 
including PERMOLD. Contact 
MOSINEE PAPER MILLS CO., 
MOSINEE, WIS. 


MAIL COUPON 
FOR FREE 
SAMPLES 


MOSINEE 
PERMOLD 


makes fibres work 


elm tale S187 


@:| 
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because of its attractive strength- 
weight ratio in a temperature rang, 
from 400-800 F, which is extremely 
important in the design and vonstruc- 
tion of high speed weapons which en- 
counter thermal heating through ai 
friction. Because of the complexities 
of trying to schedule increased pro. 
duction and increased consumption, 
Dr. Harris said, there is currently a 
stockpile in the system to store for 
later use any production surges. To 
make sure this material will be useful 
in the future, specifications are needed 
to define a grade of material that not 
only can be prepared under existing 
technology but which will meet the 
application requirements of the future, 
Dr. Harris declared that in the field 
of materials for use at elevated tem- 
peratures, particularly in gas turbines, 
the flood of government research has 
not been matched by corresponding 
expansion of the experimental fabri- 
cation, testing, and evaluation facil- 
ities of the country. Currently gas 
turbines are being made of alloys of 
cobalt, nickel and chromium, with ad- 
ditions of columbium, tungsten, and 
molybdenum. Use of current alloys 
will place an excessive load on avail- 
able supplies of certain critical metals 
under full mobilization. The researc’, 
findings in the form of new alloys. 
based on iron, and in the form of in 
creased understanding of flow and 
fracture which can contribute to a 
better coordination of laboratory tests 
and service performance are essential 
to the application of less highly al- 
loved materials. Every avenue must 
be explored to expedite use of research 
data in this field. Dr. Harris urged. 
There are more than 300 alloys now 
being used, whereas it may be that 
50 would suffice. A reduction in num- 
ber would probably bring in a greater 
variety of producers. OOO 


Evacuated Transistor 
Mounts 


SEALING EACH TRANSISTOR in a vac- 
uum is a further improvement upon 
the original hermetic sealing of tran- 
sistors, according to a statement by 
Bruce A. Coffin, president of CBS- 
Hytron, Danvers, Mass. The surfaces 
of junction transistors, commonly used 
in electronic heating aids, are ex- 
tremely sensitive to moisture. Manu- 
facturers of transistor hearing aids re- 
port that for dependable operation, 
transistors must be sealed against 
moisture. Ordinary junction transistors 
encased in molded plastics, they have 
discovered, are short-lived. 

The original hermetic sealing of 
junction transistors, Mr. Coffin states, 
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Keystone NTC Unit Properties 


Consider the following desirable properties ss tempe! measurem 
banal of NTC Resistance Units: : : tion of 1 . 
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tran. | © Function over a wide temperature range, 


t by below and above room temperature. 
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MIGHTY MITE ADDS SAFETY 
TO ELECTRICAL PRODUCTS 


is 
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peer heating Tr overheating with 
Dore Thermal Control. 


This vaporizer cannot burn itself out. A Mighty Mite 
avtomotically disconnects the circuit when tempera- 
ture reaches danger point. 
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Mighty Mite Thermal Controls prevent these 
plastic sealers from becoming foo hof. 


Mighty Mite Thermal Controls are pre-set 
and accurately calibrated at the factory 
for uniform, dependable operation. No 
adjusting or re-setting necessary. Simple 
to install, without modifying product de- 
sign. Available in a variety of terminal 
connections. Write for catalog. 


MECHANICAL INDUSTRIES 


PRODUCTION COMPANY 


ce 217 ASH STREET * AKRON 2, OHIO 















was a step in the right direction. It 
cleared the way for production of the 
transistor hearing aid. But the new 
method of completely evacuating the 
metal cases in which its junction 
transistors are enclosed is said to 
achieve a final solution of the problem. 
All polar molecules that in time might 
deposit themselves upon the junction 
boundary line of these transistors are 
removed by the evacuation process, 
Unwanted leakage of applied currents 
and the resultant and gradual break- 
down of the transistors are eliminated 
and dependable operation is assured 
by this new evacuation process. 0 00 


Management Recognition 
Being Given Engineers 


INDUSTRIAL MANAGEMENT is becom- 
ing increasingly aware of the need 
for rewarding engineers in ways other 
than the traditional method of pro- 
moting them to positions entailing 
greater supervisory responsibility, ac- 
cording to Albert F. Watters, vice 
president in charge of personnel for 
the RCA Victor Division, Radio Corp. 
of America. In addition, Mr. Watters 
said, management is beginning to real- 
ize that engineers require special con- 
ditions in order to operate effectively, 
and is providing such an atmosphere. 
Addressing the graduating class of 
the Milwaukee School of Engineering 
during ceremonies marking the 50th 
anniversary of the institution, Mr. 
Watters said: “Management is meet- 
ing the problem of professional recog- 
nition in a number of ways. There 
has been a wholesome revaluation of 
the basis of engineers’ compensation. 
One approach to the problem is ele- 
vating outstanding engineers to staff 
positions in which their specialized 
talents will be given full play, but 
which do not involve administrative 
responsibilities. This is a tangible rec- 
ognition making possible incomes 
comparing favorably with those of 
managerial levels. Another way is to 
designate outstanding engineers as 
consultants, with remuneration based 
on their engineering prestige, rather 
than on established earning brackets. 
A third way is to name such engi- 
neers to positions of prestige outside 
the company, such as national and 
industry committees and agencies.” 
Effective integration of engineers 
within the company can also be 
achieved by having them represented 
on joint intra-company committees, 
along with administrative, commer- 
cial, and manufacturing people, Mr. 
Watters said. Thus the engineer is 
given a voice in company plans and 
becomes familiar with long-range ob- 
jectives. He also acquires an under- 
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VERTICAL HOLLOW 

SHAFT MOTORS 

Squirrel Cage—3-phase— 
Drip Proof—High Thrust— 
Standard Reverse 
Protection Clutch— 
3 to 75 hp. 
(larger sizes 
built to order) 


* 


TYPE C 
FACE MOUNTED MOTORS 
Squirrel Cage— 
3-phase—Drip Proof—900 to 
3600 rpm—% to 50 hp. 
(larger sizes built to order). 
Standard or Long 

Shaft Extension. 







Fo: dependable operation at a lower cost 
per gallon, team your pumps with ACEC 
pump motors. Produced by the WORLD’S 


ALL ACEC MOTORS 


FULLY 
FOURTH LARGEST Electrical Manufacturer, 
ACEC pump motors offer the electrical and GUARANTEED 
mechanical excellence that results from over Z 
70 years of experience and research. Yet available in the 
they're priced below most other motors. following types: 
Manufactured strictly to NEMA FRAMES * Open Drip Proof 
AND SPECIFICATIONS, ACEC motors are avail- (Fhp. and Integral) 
able from stock in branches and warehouses * T.E.F.C. 
located in New York, Chicago, Kansas City, (Fhp. and Integral) 
New Orleans, Houston, and Los Angeles. * T.E.N.V. (Fhp.) 
And a nation-wide network of 300 DISTRIB- * Pump Motors 
: Style “C” Face Mounted 
UTORS AND SERVICE SHOPS assures prompt Style “P” Vertical Solid Shaft 
and efficient servicing. Vertical Hollow Shaft 
For top-level motor performance and ut- * Industrial Sewing 


most motor dependability at lower prices, Machine Clutch Motors 


contact our main office and we will have our he * Geared Motors and 
nearest representative call you. Capstans 

. : TYPE P VERTICAL SOLID SHAFT MOTORS 
Squirrel Cage—3-phase—Drip Proof— 


For full details request High Thrust. 900 to 3600 rpm—% to 


catalog BEP 25 hp. (larger sizes built to order) 


BELGIAN ELECTRIC SALES CORPORATION 


New York City: 40 E. 49th St. Ure arse ae 
Cera ey ee rere ty | 
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And they are easy to 
apply! Just a simple chemical dip 
for only a few seconds produces the coating. 


LOW MATERIAL 
AND SHIPPING COSTS 


combine to make Iridite the most economical chrom- 
ate finish you can buy. Many Iridite chemicals are 
packed in powder form, thus can be shipped to 
you in steel pails at freight savings of up to 
75%! Pails take less storage space, are 
easier to handle, eliminate carboys, 
need not be returned. 








































































WHY NOT TEST IRIDITE ON YOUR PRODUCTS? Write for 
literature and send samples for free test processing. See “Plating 
Supplies” in your classified telephone directory or write direct. 
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standing of the relation of his work 


to such factors as marketing condj- 
tions and requirements, and produc- 
tion scheduling. 

Mr. Watters said that the present 
acute shortage of engineering person- 
nel has highlighted the need for mak- 
ing maximum utilization of the en- 
gineers’ professional abilities. “To 
accomplish this,” he said, “the engi- 
neer should be free from the necessity 
of doing anything but engineering, 
Stenographic and clerical help should 
make up his reports and take care of 
routine matters. Wiremen, skilled me- 
chanics, draftsmen, technicians, model 
makers and laboratory assistants 
should relieve him of practically all 
purely mechanical functions.” 

Engineers themselves can do much 
toward making their careers in indus- 
try happy and fruitful, Mr. Watters 
told the graduates. “The engineer 
particularly must avoid the tendency 
toward over-specialization. He should 
seek to develop himself as a whole 
man, with a broad knowledge and a 
diversity of interests. The engineer 
who looks upon the rest of the com- 
pany as if through the wrong end of 
a telescope is impairing his own use- 
fulness and prestige, as well as deny- 
ing himself his rightful place. The 
creative individual’s potential attain- 
ment lies within the man himself, and 
his economic worth will be governed 
mainly by how well he can express 
himself as an individual.” Ooo 


Extruded Steel 


MOLTEN GLASs serves as a lubricant 
for the successful extrusion of steel 
in a method described by Jerome 
Strauss, technical director of Vana- 
dium Corporation of America, before 
a recent AIME Meeting held at Gen- 
eral Electric Research Laboratory in 
Schenectady. Billets are heated to 
2300 F and wrapped in a sheet of 
glass fiber before entering the press. 
A thin film of glass forms around the 
steel as it is pressed through the die, 
and serves as a lubricant. The die 
itself never gets hotter than 600 F. 
After the extruded rod cools some of 
the glass breaks off and the rest is 
removed by a quick hydrofluoric acid 
dip. ooog 


Urges Tax Legislation 
To Stimulate Inventions 


AT A RECENT MEETING of its Board 
of Governors the National Patent 
Council resolved to employ, in co- 
operation with other organizations 
similarly disposed, the facilities of 
the Council to “awaken the Nation 
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Are you overlooking the advantages of Corning metallized glass components ? 


Corning Metallized Glass Induct- 


ances are noted for their exception- 
ally high electrical stability and negli- 
gible drift characteristics, even under 
widely variable ambient temperatures. 
High Q is inherent. They can be fur- 
nished with uniform, variable. or 
double-pitch windings and for fixed 
tuned, permeability tuned, or perme- 
ability tuned inductance trimmer com- 
binations. They can be duplicated 
within very close tolerances in any 
quantity. 





Corning Film-Type Resistors afford 
a tough unit with unusual stability 
and capable of withstanding high 
ambient and high operating tempera- 
tures. Type N has a resistance toler- 
ance of 1% and is capable of operat- 
ing at ambient temperatures up to 
140° C.; Type S has a normal resist- 
ance tolerance of 2% and is capable of 
operating at ambient temperatures up 
to 200° C. 





Corning Metallized Glass Midget 


Trimmer Capacitors have practi- 
cally zero temperature coefficients in 
the VHF range. Capacity shift is negli- 
gible even with widely variable am- 
bient temperatures. They are available 
in standard types from .3 to 12 u.u.f., 
or can be designed to meet your spe- 
cific requirements. With direct traverse 
trimming, there is negligible capacity 
shift under vibrations, and an abso- 
lutely smooth capacity curve. 





Corning Metallized Glass Instru- 


ment Windows are made of tem- 
pered glass with a metallized band 
on the edge. They are easy to solder, 
provide a perfect hermetic seal. Tem- 
perature and humidity changes re- 
sulting from leaks in gaskets, cements 
and oils are virtually eliminated. These 
windows are available in a number of 
standard sizes, or can be furnished to 
your specifications. 


Corning Metallized Glass Tubes 
for hermetic encasement of capacitors, 
resistors, Selenium rectifiers and other 
electronic components offer a number 
of advantages. The metallizing makes 
possible a true hermetic seal, the elec- 
trical characteristics of the glass are 
excellent, transparency permits visual 
inspection, units are impervious to 
moisture, corrosive atmospheres, 
molds, ete. Available in 15 sizes rang- 
ing from 114" to 7” in length, O.D. 
15”, 1.D. .295”. 


Corning Metallized Glass Bush- 
ings and Standoff Insulators are 
ideal for high voltage applications. 
The bushings provide hermetically 
sealed insulators for high-voltage ca- 
pacitors and transformers, are avail- 
able in 12 standard sizes ranging from 
25/32” to 7/32” in length. Installation 
is fast and easy. The standoff insula- 
tors are made of tempered, low-loss 
glass, are completely nonhygroscopic. 
Both these components can be fur- 
nished in special sizes on order, 


It will pay you to investigate the possibilities of Corning Metallized Glass 
Components. The coupon below will bring you the detailed information 


you need, or write and give us the details of the application you have in mind, 





| 
Corning Glass Works """“""" 


New Products Division 
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Terminals are hermetically 
sealed by exclusive process 
developed for Cannon’s widely 
acclaimed hermetically sealed 
electric connectors. 


Insulation test: 1000v ac 


The armature (plunger) and the 
anvil are high quality annealed 
Armco magnetic ingot iron. 


TRUE 


hermetic sealing 
in this new 


CANNON (Ic 
SOLENOID 


For pressurized or corrosion resistant 
service, Cannon's dc Solenoids offer posi- 
tive hermetic sealing, sound construction, 
painstaking workmanship and high- 
est quality materials. A vitreous insulat- 
ing material is heat-fused to shell and 
contact terminals, creating a perfect seal. 
Other parts are silver brazed. The en- 
tire solenoid is then copper-nickel-chrome 
plated to insure complete coverage, high 
corrosion resistance and long, trouble-free 
service. Solenoid No. 19760, above, the 
first hermetically sealed product of this 
type, is built for continuous duty on’ 28v 
de systems. Fitted with other coils, it 
renders intermittent duty as characterized 
by the chart at right. Cannon’s hermeti- 
cally sealed solenoid series reflects the 
same uncompromising attention to details 
of sound design, engineering and work- 
manship that has made the name “Can- 
non” synonymous with “quality” for more 
than 38 years. For complete information 
write for new Solenoid Bulletin DCS4- 
1953 showing 105 different assemblies. 


TRACTIVE FORCE (POUNDS) 


2 


Molded Nylon cap pro- 
tects the terminals. 


Molded ‘“‘Silcan’’ cap 
protects the return 
spring and plunger end. 
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SOLENOID STROKE (INCHES) 
Solenoids of the hermetically sealed 
19760 series, through modification of the 
coil windings, can meet various charac- 
teristics and specific applications within 
the limits indicated above. 
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CANNON ELECTRIC COMPANY, LOS ANGELES 31, CALIFORNIA 


Factories in Los Angeles, Toronto, New Haven. « Representatives in principal 
cities. Address inquiries to Cannon Electric Company, Dept. 1-118 Los 


Angeles 31, California. 
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and its Congress to the desperate 
need for earliest action to establish 
added incentive to create inventions.” 
To create such incentive the Council 
proposes early enactment of legisla- 
lation to assure a “depletion allow- 
ance” and “capital-gains” status, as 
affecting all income from patents. 

The Council’s Board approved the 
filing, in its behalf, with the House 
Committee on Ways and Means of a 
statement supporting its proposal. The 
statement points out that “two world 
wars have been won by the tough 
inventive muscle of our citizens— 
manifested through the unprecedent- 
ed productive facilities created by 
that muscle.” The statement asserts 
that, unless there is greater induce- 
ment to invent and to perfect inven- 
tions and produce them, we seem 
destined soon to face the tragedy of 
losing our technological race with 
ruthless foreign enemies. 

“Increased incentives are _ indis- 
pensable to the stimulation of the hu- 
man animal to that extraordinary 
mental effort required to penetrate 
that stubborn ‘supersonic wall’ that 
hides inventive concepts vital to our 
people,” the statement continues. 

John W. Anderson, president of 
the Council, stated that “in the un- 
animous opinion of the NPC Board 
of Governors, the ‘depletion allow- 
ance, which has proved so successful 
in stimulating petroleum discovery 
and production, should be applied at 
once to income from patents to remove 
discouragement by which incentive 
to invent has been so seriously re- 
tarded. 

“New patent applications received 
by the Patent Office have declined 
from 69,294 in 1950 to 60,386 in 
1952. This 13 per cent decline is suf- 
fered at a time when all available 
capacity for invention should have 
been mobilized by easing tax exac- 
tions on patent income, to increase, 
to unprecedented intensity, inventive 
stimulus to American industry. 

“Our hope for survival must hang 
on our ability to increase constantly 
our flow of invention. Patents make 
jobs. War or no war, we will need 
millions of new jobs for our rapidly 
increasing population and for people 
certain to lose employment as we are 
forced to discontinue artificial stimu- 
lus for our major industries,” Ander- 
son concluded. Noo 


Free Reprints 

Selected feature articles reprinted 
for convenience in filing are listed 
on page 256; single copies may be 
secured without charge through 
the Reader Inquiry Facility on 
page 251 in this issue. 
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Wherever 
Extreme Cold REIGNS 


Is you plan on making components for meters, radios, timing 
mechanisms, signal systems, or for any other assemblies that 
must not fail in subzero surroundings, by all means make them 
of Seymour Phosphor Bronze. 

Placed in stratosphere or polar regions, springs, clips, con- 
tacts, etc. made of this remarkable alloy of copper, tin, and 
phosphorus show no noticeable change in tensile strength or 


impact strength, and the modulus of elasticity actually increases. 
Seymour Phosphor Bronze also has high resistance to most cor- 
rosive environments and alternating stress; the effect upon it of 
fresh and salt water is practically nil. Glad to send you test 
samples and further data. 
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2. Smaller assemblies (less $ 
3. Simplest IF transformer core design 

4. Higher “"Q”" by elimination of metal inserts 
5. Hexagonal hole design permits top tuning 
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permeability drop during threading us¥ 


highest “Q” as smaller coils (less copper) are re 
to achieve the given inductance. 

Threaded Core Size and Strength 
Greater physical strength is attained in the Threaded Core 
with the use of finer threads because of the effective 
larger diameter. The ratio of length to diameter shall not 


be less than 12 to 1, nor more than 4 to 1, for economical 
core design. (Standard Diometers: 0.159; 0.181; 0.238; 


0.249; 0.304.) 
Radio Core Quality 
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CUSTOM MOLDED PLASTICS 


Electric..Range Parts 


Ranges don’t have to be beautiful in order 
to be efficient —but they do have to be beau- 
tiful in order to attract buyers in a highly 
competitive market. Plastics lend them- 
selves admirably to the achievement of 
decorative utility, and ERIE, pioneer in 
custom molded plastics, is a natural choice 
of many leading manufacturers as a source 
of dependable supply. 


ERIE plastics are used for control 
panels and for translucent knobs which re- 
veal at a glance which switches are on. They 
are used for name plates and trademarks 
in three-dimensional plastics to give proud 
identification with jewel-bright beauty that 
enhances the value of the product. 


Write for your copy of bulletin, 
“Who We Are . . . What We Do in Plastics” 


<a nk ERIE RESISTOR CORPORATION ... . PLASTICS DIVISION 


Sales Offices 


Main Offices: ERIE, PA. 


Cliffside, N.J. ¢ Philadelphia, Pa. * Buffalo, N. Y. * Chicago, Ill. 


Detroit, Mich. * Cincinnati, Ohio * Los Angeles, Calif. 
Factories: ERIE, PA. + LONDON, ENGLAND + TORONTO, CANADA 
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to meet JIC electrical and hydraulic 
standards. 









































Centralized Cycle Control for Mold. 
ing Presses, December 1952, page 
106. Shows how standardized plug- 
in units with selectable time inter- 
vals reduce the cost of electro-hy- 

draulic control equipment while 

providing adjustability. 


Feedback Control Systems Highlight- 
| ed at Machine Tool Forum, June 
1952, page 126. Report on 16th 
Westinghouse Forum includes com- 
parison of the operating character- 
istics of various types of electrical 
and hydraulic servos, 
| Coordination of Electrical, Hydraulic 
and Mechanical Elements, May 
1952, page 104. Tie-in between 
hydraulic circuits and electrical con- 
trol is brought out by correspond- 
ing circuit diagrams. Component 
mounting problems are also illus- 
trated. 





Limit Switches in Industrial Machine 
Control, January 1952 page 84; 
February 1952, page 106. Basic 
types are discussed and illustrated, 
graphical symbols presented and 
various modes of operation of limit 
switches are explained. Their value 
in hydraulic drives are emphasized. 


Photoelectric Side-Position Regulators, 
November 1951, page 102. Des- 
criptions of two basic servo systems 
for use in automatic edge control 
of continuous strip or web material. 
Hydraulic means may be used for 
correcting position. 





F Automatic Cycle Control of a Cam 
Grinder, October 1951, page 118. 
a An electro-hydraulic system devel- 
° oped to give varying, precisely con- 
i I2uf-s TICKS AND BA KES trolled rate of work rotation in com- 
. bination with synchro units and an 
a complete tric S 
. 7 tite ” Gectricn tapes where each electronic motor drive. 
tape combines two vital tasks in one—(1) sticks at | 
a touch with a high hold—(2) withstands elevated | Electro-Hydraulic Power and Control, 
baking temperatures in varnish dipping operations | October 1951, page 156. Bibliog- 


: raphy of 12 references to earlier 
AND cures firmly under heat. A tape that’s sol- articles on the integration of elec- 


vent resistant and firm bonding but won’t soften | trical control and hydraulic power. 
or let go during prebake and varnish bake cycle. 
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', PERMACEL — 


PRESSURE SENSITIVE 


ELECTRICAL TAPES | 










Reprint Packages 
Related feature articles pre- 
viously offered as separate re- 


prints are now available in 





combined reprints. For detailed 
review of the contents of each 


and ordering information see 






page 251. 








PERMACEL TAPE CORPORATION ~« NEW BRUNSWICK, N. J. 
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TAM 
has the 
TITANATES 


Power Factor 
(At 1 megacycle 
frequency) 

















Fires to 
Ceramic 
Maturity 















1200-1400 2400-2450° F. 





Barium Titanate BaTiO3 










5000-6000 2500-2550" F. 








BaSrTiO3 


Barium Strontium 
Titanate 













Calcium Titanate CaTiO3 150 2350-2400" F. 





2400-2450° F. 









Magnesium Titanate | MgTiO3 15 





225-250 2350-2400° F. 






















Strontium Titanate SrTiO3 






Applications of the Titanates are based upon two 
general grades...Capacitor and Piezoelectric. Cer- 
tain properties promise advantages over a wide 
scope of diversified uses. Offering the most com- 
plete line of Titanates, TAM is also headquarters 
for Zirconates and Stannates. 


Write direct to our New York City Office for de- 
tailed information or arrange a consultation with 
the TAM Engineer in your territory. 


TAM 
PRODUCTS 


U.S. Pat. Off. 





Registered 


TITANIUM ALLOY MFG. DIVISION 


NATIONAL LEAD COMPANY 
Executive and Sales Offices: 111 BROADWAY, NEW YORK CITY 
General Offices, Works and Research Laboratories: NIAGARA FALLS, N. Y. 


*TAM is a registered trademark 
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AUGAT'S 
NEW 
TWO TENSION 
LOOP 
CLAMPS 






















Augat two-tension loop clamps are the long- 
sought answer for uses where tube base tolerances 
vary up to .040. The bands of these sturdy clamps 
are made of Beryllium copper, heat treated to retain 
original tension and nickel plated to withstand 
a 96 hour salt spray test with no adverse effect. 


The remaining parts of Augat’s two-tension loop 
clamps are made of 18% nickel silver. 


Write today for catalog and samples. 


AUGAT BROS. INC. 


31 PERRY AVENUE + ATTLEBORO, MASS. 


NEW SOLDERING IRON..... 


.-- IGNORES MOISTURE 









o 
SOLDERING IRONS 


(i? 
js! Model 825. 225 watts 


Designed and built for heavy duty industrial use... 
COMPETITIVELY PRICED 

The Drake Vapor-Proof will outperform —out- 

wear —any soldering iron you have ever used! 

Exclusive SEALED ELEMENT keeps moisture 
























MODEL and flux vapors out—ends corrosion that usually 
202 results from such seepage. Test elements oper- 
600 watts, 








ated continuously under water for 30 days were 
undamaged! Ideal for production work. Baffle 
plates keep handle cool. Underwriters’ Approved. 
Available in 225 and 125 watt sizes. 


6 Ib. capacity 
DRAKE SOLDER POTS 

Heavy duty pots to give rugged serv- 
ice. 1 Ib., 2 Ib., and 6 Ib. capacities, 


in 150, , an . i 
Cull sith ccrare chee eelitY CALL YOUR DISTRIBUTOR OR WRITE FOR FULL INFORMATION 


in Canada: JOHN R. ANDERSON & SON LTD., Montreal 


DRAKE ELECTRIC WORKS, INC. 


3656 LINCOLN AVENUE CHICAGO 13, ILLINOIS 




























































Design 
Trends 


(Continued from page 172) 


Unfortunately, most of the public- 
ity given to automation and auto- 
mated systems has been on the basis 
of those lines which produced mil- 
lions of parts per year. The operator 
of a small plant probably pays very 
little attention to the basic philosophy 
behind automation and consequently 
does not realize that it can be applied 
with equal success to lines which 
produce only a few hundred parts of 
one kind in a year. 

As an example, we were asked to 
study the problem of assembling air- 
plane engines based on present pro- 
duction of 95 units per month, with 
projected requirement of 400° units 


Radio Replaces Photocells 


BEING INSTALLED HERE is a short-wave 
receiver designed by Broadway Main- 
tenance Corporation, New York, for 
remote control of street lighting. The 
receiver monitors radio signals broad- 
cast from a central station to turn 
lamps on or off. The detected and am- 
plified signal is used to open and close 
relay contacts in the electrical supply 
line to the lamps. One of the “canned” 
receiver-antenna units is installed atop 
each street lighting fixture. This sys- 
tem is said to provide more economical 
and dependable operation than clock 
and photocell controls now in wide 
use. ooo 
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think of CENTRAL 


ALL HEADS STYLES * ALL METALS 


Phillips recess is the result of many years of independent 
research in recessed head design and testing. 


KNOW HOW-<$cCentral’s “perfect impression” of Phillips 
recessed heads, produced burr-free to hairline tolerances on 
high-speed machines, guarantees superior performance. 


RESEARCH —Central’s “perfect impression” of the famous ¥ 


QUALITY — Top grade ferrous and non-ferrous materials hold 
the perfect burr-free impression. Central’s deep recess adheres 
independently to the driver tip for easy-one-hand driving. Use 
all types of manual or power drivers with Central Phillips re- 
cessed head screws for quick, positive engagement and fast, 
wobble-proof driving to insure mar-proof assemblies. 
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© 149 EMERALD ST., KEENE, N.H 
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Foundries are 
proving that 


r 
® < 


... another case where Durez produced 
the right answer in RESINS 


@ A revolution in casting methods 
now under way in the nation’s foun- 
dries is destined to save millions in 
manufacturing costs. 

With the new method, metal cast- 
ings produced in Durez resin bonded 
shell molds conform to required di- 
mensions very closely, and have such 
smooth surfaces that in some cases 
machining is eliminated completely. 
One large casting that formerly re- 
quired 27 pounds of metal removal 
per piece now needs less than three. 

Success depends largely on the 
bonding resins. Working with leading 
foundries from the start, Durez has 
perfected a phenolic resin with excep- 
tionally fast cure and rigid set. The 
resin facilitates mass production and 
makes it easier to obtain castings with 
desired qualities of structure, dimen- 
sional accuracy, and finish. 

This is one way in which Durez — 
leading specialists in phenolics — has 
contributed through research to indus- 
trial advance. Others are in the fields 
of abrasives, rubber, wood waste utili- 
zation, paper products, printing inks, 


wax emulsions, and of course, plastic 
molding compounds. 

If you have a product or process 
that may call for the mechanical, chem- 
ical, and electrical values inherent in 
phenolics, why not talk things over 
with men who specialize in them ? 
Our experience is at your service. 


ease nS EM gg eer cade 
eae ir eo SB 


PROTECTIVE COATING RESINS 





"DUREZ PLASTICS & CHEMICALS, INC. 
_ 1309 Walck Road, North Tonawanda, N. Y. 


PHENOLIC PLASTICS THAT FIT THE JOB 
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per month. The present system assem- 
bled the engine of 28,000 parts on a 
moving conveyor in continuous pro- 
duction style. Manufacture started 
with a 35-lb casting and ended up 
with a finished assembly of 3800 Jb. 
held in position by a 5000-Ib fixture 
on the conveyor line. 

We decided it would be easier to 
assemble the engines as they passed 
fixed stations. Further, instead of 
moving a complicated jig along with 
each assembly, we placed the part, 
as it was built up, in individual] as- 
sembly fixtures or machines. At the 
original projected production rate, as- 
sembly machines were designed for 
each basic group of assembly opera- 
tions on the basis of approxim: itely 
a l-hr cycle. 

As the design progressed, it was 
found that all of these assembly units 
could be run at a much higher rate 
of speed. The final result was a 60-sec 
cycle for each one of the assembly 
machines. The project was completed 
with a potentia] production rate far 
in excess of that originally called for. 
Space requirements for the assembly 
line were reduced to eth of that 
estimated for the projected require- 
ments on the old style assembly line 
basis. Cost was actually less than the 
cost of the extra space that would 
have been required with the old sys- 
tem. ono 


Abstracted from a paper presented be- 
fore the 10th Annual Machine Design 
Conference, Cleveland Engineering So- 
ciety, February 1953. 


Pickup Coil Supported 
in Plastics Vane 


CONSIDERABLE increase in compliance 
is obtained with a new method of 
mounting the moving coil in the mag- 
netic reluctance phono pickup pro- 
duced by Fairchild Recording Equip- 
ment Corp., Whitestone, N. Y. In its 





cartridge, a 
gta moving coil, approximately 
V6 diam is mounted on a small 
olastics vane suspended in a magnetic 
field. Movement of the stylus in the 
record groove causes the vane to rotate 
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WHATEVER THE SPECIFICATION 


LOOK TO Ketay 


FOR SYNCHROS & SERVO MOTORS 


Keray, the world’s largest producer of 
government approved synchros, offers high 
precision rotary and instrument components for 
most every need. Industry, as well as suppliers 
to the Armed Forces, will find Ketay ready to 
solve their problems with a complete line of 
synchros, servos, magnetic amplifiers, 
computers and control systems. 
If you are searching for a specific size or type... 
if availability is a problem...if engineering counsel 
is needed... Ketay can help. Why not join us for 
an exploratory discussion of your particular 
problem. Write today to Dept. F. 


WHATEVER THE NEED CHOOSE KETAY! 
Available as listed 
1. SYNCHRO, Size 16, O.D. 1.537”, 115 V, 400 Cycles 
(Transmitter, Receiver, Control Transformer) 
2. INDUCTION MOTOR, O.D. 1.750”, 3 phase 2 Pole, 115 V, 60 Cycles 
3. SYNCHRO, Size 18, O.D. 1.750”, 115 V, 400 and 60 Cycles 
(Transmitter, Receiver, Differential, Control Transformer) 
4. SERVO MOTOR, O.D. .937”, 26V, 400 Cycles 
5. SYNCHRO, O.D. 1.437”, 14.4 V and 26 V, 400 Cycles 
(Transmitter, Receiver, Resolver, Differential, Control Transformer) 
6. SERVO MOTOR Mk 7, O.D. 1.437”, 115 V, 400 Cycles 
7. SYNCHRO, Type IF or 1HG, O.D. 2.250” 115 V, 60 Cycles 
(Receiver, Transmitter) 
8. SYNCHRO, Size $1, O.D. 3.10”, 115 V 400 and 60 Cycles 
(Transmitter, Receiver, Differential, Control Transformer) 


9. SYNCHRO, Size 23, O.D. 2.250”, 26 V and 115 V 400 & 60 Cycles 
(Transmitter, Receiver, Resolver, Differential, Control Transformer) 


10. SYNCHRO, O.D. .937”, 26 V, 400 Cycles 
(Transmitter, Receiver, Resolver, Differential, Control Transformer ) 


11, LINEAR TYPE CONTROL TRANSFORMER, O.D. 1.625”, 26 V, 400 Cycles 


12. SYNCHRO, Size 11, O.D. 1.062”, 26 V and 115 V, 400 Cycles 
(Transmitter, Receiver, Resolver, Differential, Control Transformer) 


13. SERVO MOTOR, O.D. 1.062”, 115 V, 400 Cycles 


14. SYNCHRO, Size 15, O.D. 1.437”, 26 V and 115 V, 400 Cycles 
(Transmitter, Receivér, Resolver, Differential, Control Transformer) 


15. SYNCHRO, Size 19, O.D. 1.90”, 115 V, 400 Cycles 
(Transmitter, Receiver, Control Transmitter) 


555 Broadway, New York 12, N. Y. 


ela MANUFACTURING CORP. 
a 


PACIFIC DIVISION 
12833 Simms Ave., Hawthorne, California 


@ KINETIX INSTRUMENT DIVISION 
Asse = o@ «RESEARCH & DEVELOPMENT DIVISION 


MANUFACTURE ARO Se 


components, and systems. 
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LORD 


BONDED-RUBBER 




























A GREAT NAME IN COMFORT 


ROOM AIR CONDITIONER 





Tue fans of the famous Fedders Room Air Condi- 
tioner are equipped with the Lord Bonded-Rubber fan 
hub shown here. It forms an effective “sound dam” be- 
tween shaft and fan. With no metallic path for vibration 
to follow, noises from shaft or components never reach 
the room in which this Fedders unit is installed. Lord 
Vibration and Shock Control Mountings and Bonded- 
Rubber components are in use by leading appliance 
manufacturers to improve product performance and in- 
crease customer satisfaction and comfort. We shall be 
pleased to work with you on the operational improve- 
ment of your products. 


BURBANK, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 


233 South Third Street 413 Fidelity Union 725 Widener Building 410 West First Street 
Life Building 


DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS CLEVELAND 15, OHIO 
311 Curtis Building 280 Madison Avenue 520 N. Michigan Ave. Room 811 Hanna Building 


LORD MANUFACTURING COMPANY ° ERIE, PA. 


LORD 


“Onnen aues® 





head: quarters or 
VIBRATION CONTROL 






ELECTRICAL MANUFACTURING 


slightly and create an electrical signal 
which faithfully follows the recording. 
The design eliminates the need for an 
“armature” with its relatively high 
mass, customarily used in magnetic 
pickups, and permits use of a new 
lightweight assembly consisting of a 
flat piece of aluminum just large 
enough to hold the diamond stylus. 


4 


Plastics Motor Housing 
Replaces Aluminum 


PHENOLIC MOLDING COMPOUND | is 
utiized for the motor housing in this 
7-in. portable power saw (Model 115) 
manufactured by Porter-Cable Ma- 
chine Company, Syracuse, N. Y. The 
knob is also phenolic. 


Formerly made of cast aluminum, 
the two parts required drilling, tap 
ping, buffing and polishing operations 
prior to assembly. Now threaded 
metal inserts are molded integrally 
with the knob, and so are the screw 
holes in the housing. The high mold 
polish has eliminated the production 
time required for buffing and polishing 
operations. 

The housing is compression molded 
and the knob is transfer molded. Both 
parts are molded of Durez materials 
by the Auburn Button Works, Inc., 
Auburn, N. Y. UU 





GRID-DIP OSCILLATORS are used _ to 
determine resonant frequencies or wave 
lengths of tuned circuits or the presence 
of r-f leakage (see Oct. 1951, page 138). 
Compactness and portability are essential 
requirements as well as low power drain. 
The unit shown here using a_ transistor 
and a tiny 22%-volt battery is believed 
to be the smallest unit ever built. Com- 
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Croc MAGNET WIRES OPERATE AT TEMPERATURES 
WELL ABOVE THE 180°C. LIMIT FOR CLASS H INSULATION 


F YOUR PROBLEM is the design of reliable 

miniaturized electrical equipment, inves- 
‘tigate the size and weight savings made pos- 
sible thru the use of Ceroc Magnet Wires. 


% These wires—Ceroc 200, Ceroc ST, and 
Ceroc T—all have a base insulation of a thin 
flexible ceramic material which makes possible 
Operation at temperatures above the present 
Class H limit of 180°C. And thus permits 
higher current density in conductors. 


% For operation at 250°C, Ceroc ST (single 
Teflon) and Ceroc T (double Teflon) have a 
tetrafluoroethylene overlay while Ceroc 200 
for 200°C. application has a silicone coating 
on the ceramic to facilitate winding. 

% Ceroc ST and Ceroc T have been used suc- 
cessfully to 350°C. in short-time military ap- 






Ceramic 
Insulation 










EXPORT: Cable SPREXDIV, NORTH ADAMS, MASSACHUSETTS 
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CEROC 200 CEROC ST CEROC T 


plications because of their unique ceramic- 
Teflon insulation combination. 


% All three wires have better crossover char- 
acteristics than all-plastic insulated wire, a 
very important consideration in many appli- 
cations. 


% For size and performance data on Ceroc 
wires, write on your business letterhead to the 
Application Engineering Department, Sprague 
Electric Company, 307 Marshall Street, North 
Adams, Massachusetts. 


% And remember, with its years of experience 
in quality control, the Sprague Electric Com- 
pany delivers to you a product of uniformly 
high quality to meet and exceed conservative 
engineering performance design guides. 


ENLARGED CROSS-SECTIONS OF CEROC MAGNET WIRES 


Ceramic Ceramic 
Insulation Insulation 


Thin Single 
Silicone Teflon 
Film Overlay 




















“AUTOMATISM” 


INCREASES PROFIT OF 
CYLINDRICAL GRINDING 


NORTON 6 x 18” TYPE 
CTU SEMI AUTOMATIC 
CYLINDRICAL GRINDING 
MACHINE 


YOU CAN INCREASE 
2.01) 2 6 ee oe 0) Se 
DUSTRIAL APPLICATION 


plete with its power supply the 
Machine shown above great- only 5 in. long, 2! 


case is 


2% in. wide and deep. 
profit in its’ operation of cylindri- Power consumption is only 25 milliwatts. 


pethding. This machine incorporates an Transistor is an RCA-2N33 point-contact 

§le Microflex Timer for accurate, time con- ; ee s : 

>, trol. Eagle manufactures a timer for your type; battery is a miniature hearing aid 
= application or a complete control panel to type. Unit was designed by C. A. West, 


automatically control your entire process. In- 
crease your profit; send your problem to tube plant 
Eagle today. 


an engineer at RCA’s Harrison, N. J. 


Reader Inquiry Facility 
Postcard return cards are pro- 
vided on page 251 as a conven- 
ience to the reader in obtaining 
New Components and Materials 
Additional data from the sup- 


plier on any items reviewed 
EAGLE TIMERS 


Literature for the Asking 
WILL MAKE YOUR 
MACHINES ee ea 


A copy of any manufacturer's 
AUTOMATIC scsi 





publication reviewed. 

Feature Article Reprints 
Single copies of selected feature 
articles reprinted for conven- 
ience in filing. 
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“series ocs”’ relay 


“OCS” RELAY SPECIFICATIONS 


cams—Each revolution is divided into 
36 steps—any combination of ‘‘operated”’ or 
‘“‘unoperated”’ intervals can be provided. 


contact arrangement—Maximum of 6 
contact springs for each of the 3 cams. 


spring contacts—Twin contacts. Will make 
and break load of 150 watts (maximum 3 
amps.). ‘‘Heavy-duty”’ single contacts 

can be provided for higher current. 


speed of operation—Self-interrupted, 65 
steps per second; impulse-controlied, 
30 steps per second. 


voltages—Nominal dc voltages: 6, 
12, 24, 48 and 110. A rectifier can 
be furnished for 115 volt, ac, 60 cycles. 


vibration—Withstands up to 10.5 G. 

shock and acceleration—Up to 25 G. 
ambient temperatures— — 55°C.to + 75°C. 
weight—1 4-20 oz. 

size—3 Y," x 2-7/16" x 1-25/32”. 
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"series ocs’’ combines 


relay and stepping switch 
functions 
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« « « PROGRAMMING IS CUSTOM-DESIGNED 


Here’s a shock-resistant relay which can be used for cam-switch- 
ing ... for alternate on-off operations . . . or as a “stepper”. 
You specify the programming when you order Automatic 
Electric’s “OCS” Relay—select a contact sequence to fit your 
applications. This compact unit simplifies engineering—cuts 
space, weight, maintenance costs. 


cam-switching — You can replace whole banks of relays and 
combinations of relays and stepping switches with this versatile 
unit. Dependability of the stepping mechanism is proved by 
performance records exceeding 250,000,000 high-speed oper- 


ations! That’s really performance! 


alternate on-off operations — You can specify this 
rugged new relay as a replacement for the delicate latch-in type 
relay. “OCS” will give you excellent service under extreme 
conditions of shock, vibration, and temperature variation. 


stepping operations — Stepping is high-speed, accurate 
and dependable. Can be driven self-interruptedly to produce a 
time cycle or for “homing”. 


Complete data on Automatic Electric’s new “OCS” Relay can 
extend the scope of your planning. Write today to: Automatic 
Electric Sales Corporation, 1033 West Van Buren Street, 
Chicago 7, Illinois. In Canada: Automatic Electric Sales 
(Canada) Ltd., Toronto. Offices in principal cities. 
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& Lasubelirg News 


News of G-E electrical insulating developments that 
can be important to your business. 


A SINGLE INSULATING VARNISH 


TO DO THE JOB OF MANY! 


G-E 9700 All-Purpose Varnish fits more jobs, 
gives excellent results at low cost 





G-E chemical research has developed a new, economical, clear- 
baking insulating varnish that offers you many big advantages: 


ALL-PURPOSE APPLICATION. With G-E 9700 you can cut down inventory 
by using a single varnish for several needs. 


EASY TO APPLY. G-E 9700 can be applied by hot or cold dipping, roller 
coating, brushing, spraying, and vacuum or pressure impregnation. 


TOUGH, DURABLE. It has high bonding strength and gives you a smooth, 
wrinkle-free surface that provides outstanding durability. 


THROUGH CURING. G-E 9700 cures thoroughly in deep sections, and 
can be cured by heat from 110 C up to 150 C, depending on curing 
speed desired. 


HIGHLY COMPATIBLE. G-E 9700 mixes quickly and easily with most 
other baking varnishes. 


This new insulating varnish is ideal for treating all sizes of stators 
and rotors with speeds up to 10,000 r.p.m., transformers, coils, wind- 
ings, and insulation such as paper, fibre, and laminates. 





FREE! Write today for free sample and a technical -cport on G-EF 
9700 All-Purpose Varnish: General Electric Company, Section 1328-1 A, 
Chemical Division, Pittsfield, Mass. 
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Aging Circuits for 


Electronic Tubes 


(Continued from page 159) 





cuits and test circuits must be de 
veloped to select reliable tubes from 
present existing stocks of commercial 
tubes. 

The aging facility illustrated in Fig. 
1 is a general purpose type aging 
equipment, capable of aging many 
types of tubes. It is a flexible arrange- 
ment whereby eight tubes of almost 
any type can be aged in conditions 
simulating those met in service. The 
circuit design was made by E. Fair- 
stein of Oak Ridge National Labora- 
tory. In each setup the cathode cur- 
rent is variable from 0.5 ma to 10 ma 
by rotary switches on individual tubes 
or on groups of eight tubes. Positive 
d-c voltage of 150 volts is applied to 
the plate and negative d-c voltage of 
150 volts to the cathodes, giving an 
essentially constant current source of 
voltage when the appropriate grid 
and filament voltages are applied. 


Two Models Constructed 

Two models of this aging tacility 
have been constructed. One contains 
a power supply capable of supplying 
sufficient electrode potentials to oper- 
ate as many as five groups of eight 
tubes. The tubes in this ager are 
mounted on a vertical panel with sepa- 
rate cathode current selector control 
for each tube. A adaptation of this 
aging facility is one wherein the group 
of eight tubes has a ganged cathode 
current selector switch which permits 
all eight tubes of the group to be 
aged with the same cathode current. 
These later units are plug-in types 
and as manv as 14 vaiieties have been 
designed. 

Fig. 2 is an example of a laboratory 
type aging and testing equipment 
where the fineness of measurements 
requires a more elaborate aging and 
checking procedure. Type 404A tubes 
are used in spectrum analyzers be- 
cause of their unusually high mutual 
conductance, wide dynamic range and 
low inter-electrode capacitance, thus 
affording a tube that can be used in 
high speed pulse circuits. Aging fa- 
cilities had to be designed which ade- 
quately stabilized the cathodes ot 
these tubes and eliminated those with 
weak mechanical structures. Measure- 
ments of the transconductance also 
had to be made over a variable range 
of grid voltages in order to select pairs 
of tubes that had similar character- 
istics over a wide range. Measure- 
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Product -_-4 
From Cost Competition 
— Specify 
ALUMINUM and MAGNESIUM 
Die Castings 







ALUMINUM 
POWER SAW 
GUIDE 


Recently LITEMETAL Engineers were called upon to produce 
the aluminum Saw Guard illustrated here. They developed 
the dies for casting this important protector of users’ 
fingers for Sears Roebuck’s new Craftsman 10” Power Saw. 
Besides the Guard, 5 other aluminum parts are die cast 
by Litemetal for this tool, which is manufactured for Sears 
by the Central Specialties Division of King-Seeley Corp. 


An aluminum die casting such as this Saw Guard is low 
in cost, light in weight, yet tough and durable. It not 
only helps reduce the product's weight but virtually elim- 
inates machining, finishing and assembling . . . effecting 
savings in time and labor that play an important part in 
holding down the selling price of the finished product. 
Another advantage is the greater freedom and scope 
offered designers by the new lightweight aluminum and 
magnesium alloys. 


Let’s Talk It Over... 

UTEMETAL DICAST, INC. is an organization of specialists — 
men thoroughly experienced in the casting and machining of 
magnesium and aluminum alloys. Our equipment includes big 
machines for big jobs — little machines for little jobs . . . the 
right sizes and types of the most modern die casting equip- 
ment for producing parts from the size of a button to large 
cable spools. Complete facilities for secondary operations are 
also available. 

=< Write today for literature and design information. 

= : Quick action on iene & 
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DIVISION OF HAYES INDUSTRIES 


JACKSON, MICHIGAN 


1935 WILDWOOD AVE 


PLANT AND EXECUTIVE OFFICES 


SEPTEMBER 1953 











Cycles as 
thermostat 


Cuts out 
at over 
temperature 






Stays out until 
manually reset 


Combines temperature control with single pole 
switch. Current is automatically cut off and 
switch is locked in open position if tempera- 
ture at any dial setting, through any cause, 
exceeds temperature range of control by ap- 
proximately 7% in liquids or 12% in air. 
Switch remains open until closed by manual 
reset button. Design permits mounting control 
in any one of four positions. Standard size 
bulbs and capillary tube lengths give great 
flexibility to meet required heat ranges and 
installation needs. In direct or reverse acting 
models. Write for Catalog. 


Kobortshaw Fulton 


: CONTROLS : COMPANY 


ROBERTSHAW THERMOSTAT DIVISION, YOUNGWOOD, PENNSYLVANIA 





373 








Behind every 
product of 


Sterling Engineering 


Sterling Engineering—long a manufacturer of the very highest 
quality relays and associated electrical devices—now employs the 
complete know-how of American Machine & Foundry Company, one 
of the nation’s leading producers of complex electronic equipment. 

AMF’s unparalleled skill and experience—evidenced in many 
automatic and electronic marvels such as radar scanning equip- 
ment, automatic gun mechanisms, air force training devices, and 
Pinspotter (the automatic pin boy)—joins Sterling’s own design 
and production knowledge to give greater-than-ever assurance that 
AMF Sterling Relays can meet your strictest requirements. 

To be sure of satisfaction, be sure you check with Sterling. 
Send today for our free Catalogue. Write Sterling Engineering, 


Laconia, N.H. ye 
@ pro ducts 
ARE BETTER...4y Cesrgn 


AMERICAN MACHINE & FoUuNDRY COMPANY 


Sierling Kelays 


STERLING ENGINEERING COMPANY, INC., LACONIA, N.H. 








ment of the tube grid current had to 
be made. Again, the testing circuit 
was designed by E. Fairstein. Satis- 
factory pairs of 404A tubes are now 
being selected from stock supplies 
that adequately meet the service re- 
quirements and afford tubes that re- 
main essentially balanced for con- 
siderable periods of operation. 


Abstracted from an AIEE confer- 
ence paper presented at the Southern 
District Meeting, Louisville, Ky., 
April 1953. ooo 


Systems Engineering 
As a Broader Concept 
Of Airborne Electronics 


AIRBORNE ELECTRONIC ENGINEERING 
is maturing into a broader art that 
encompasses mathematical concepts 
and application of communications 
theory, computer techniques, minia- 
turization and reliability—and is merg- 
ing with the traditional spheres of 
aerodynamics, mechanics and hydrau- 
lics, according to Robert J. Bibbero 
and Roland Grandgent of the Guided 
Missiles Division of the Republic 
Aviation Corp. 

The broader art referred to was de- 
scribed at the recent IRE national 
convention in New York as “systems 
engineering,” a concept that is prac- 
ticed in many advanced development 
laboratories. Bibbero and Grandgent 
pointed out that many equipments in 
use today were designed without full 
regard for the system of which they 
are a part. This results in the need 
of costly modifications or the penaliz- 
ing of equipment performance. They 
discussed the design of robot devices 
that are replacing human pilots in 
guided missiles, pilotless aircraft and, 
in some instances, manned aircraft. 


Electronics Forced New Trend 


“The aircraft servomechanisms en- 
gineer,” they said, “has been forced 
to the ‘systems approach’ because of 
the high speeds and maneuverability 
of modern aircraft and the vital role 
played by electronics.” They also 
commented on the trend toward auto- 
mation in industry by stating that 
“the automatic factory of the future 
will not be a mere collection of iso- 
lated ‘black boxes’ to control machine 
tools, but will operate as a unified 
whole.” 

They predicted that through a 
broad knowledge of electronics, dy- 
namics and instruments, electronics 
systems engineers will be able to 
profitably apply techniques developed 
for military applications—to the more 
efficient production of consumer 
goods. ood 


ELECTRICAL MANUFACTURING 


LO 


thi 








THREE LUBR'CATING WICKS evenly lubricate the shaft by pick- 
ing up the oil and retaining it for redistribution to the shaft. 


BU 


SHAFT OIL THROWERS instantly return the oil to wicking 


while spring loaded thrower prevents loss of oil along the shaft. 


hp motor in any position 


SMALLER... LIGHTER... 


BETTER LOOKING... 


LOCKED-IN FHRUST WASHER ASSEMBLY makes it possible for 


this G-E motor to handle moderate-thrust loads in any direction. 











See on display 
Booth 1842 
Metal Show 

Cleveland, Ohio 







































































Guided by the research and ex- 
perience of over 75 years, the 
“master touch” of craftsmen who 
refine, melt, roll and fabricate 
every ounce of material delivered 
is reflected in the unvarying per- 
formance of Baker electrical con- 
tacts made of silver, gold or the 
platinum metals . . . They can 
produce special types to specifica- 
tions or fill your needs from a 
tremendous variety of standard 
types. A request will bring our 
complete illustrated catalog to you. 


BAKER & CO 


NEW YORK « SANJZERANCISCO 


A 


o INC. 


113 ASTOR STREET, NEWARK 5, NEW JERSEY 


The "Master Touch” 


to Precious Metal 
CONTACTS 
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in order to prevent arcing, frying, or intermittant ac- 
tion. To break the contacts, it is necessary only to break 
or interrupt the locking current at which time a spring 
pushes the contacts apart. 

Mr. Saint-Amour indicated that with a full-scale 
reading of 20 microamp and point-of-contact accuracy 
of 1 per cent, direct on-off contro] can be obtained on 
variations of current of 0.2 microamp into 3000 ohms. 
Meters with platinum contacts have ratings up to 
‘2 amp; with heavy-duty booster contacts 1 amp can 
be carried at 125 volts a-c or 32 volts d-c. 

Uses for magnetic contact relays described by 
James W. Devine, Thermometry & Control Division, 
Weston Electrical Instrument Corp., included long 
lines telephone service to maintain proper signal 
strength or db level to compensate for variations in 
attenuation as affected by weather conditions. A 
change of attenuation of %db in either direction ac- 
tuates the relay. 

Magnetic contact relays have also been employed to 
detect over voltage, under voltage or under or over 
current. By using heavy damping and delayed action 
in a combination moving coil relay and an a-c heated 
thermocouple, electronic computer tubes have been 
protected from over-voltage yet not taken out of 
action for brief overloads. The detection of smoke 
has also been handled through sensitive relays oper- 
ating in conjunction with photo-electric cells to sound 
an alarm. Through the use of a resistance bridge net- 
work containing an element whose resistance changes 
in the presence of various gases, the magnetic contact 
relay can be used to detect poisonous or explosive 
mixtures of gases. Sensitivity is of the order of only 
one-half millivolt. This type of relay has also been 
used in conjunction with highway traffic control 
relays. 

Plunger-Type Mercury Relays 

In plunger-type relays contact is made by displace- 
ment of mercury to bridge an electrode gap through 
magnetic attraction of the plunger. They are inherently 
hermetically sealed devices, and have been in use 
for over 60 years. R. S. Warren, Relay Division, The 
Adams & Westlake Company, described the construc- 
tion of the present-day type in which a metal case 
is used and the electrode is sealed in a glass bead. 
The magnetic coil is external to the sealed body. 
These relays can be either quick acting or time delay. 
In the latter category relays are available with a clos- 
ing time ranging from 0.3 sec to 20 min. A quick- 
operate, slow-release type can be used for timing from 
10 sec to 20 min. Low contact resistance is- charac- 
teristic of these relays. 

Some of the applications described by Mr. Warren 
were as follows: Sequence timing to delay the start- 
ing of certain equipment until previously started 
equipment has come up to speed; assurance that oil 
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(Left) 
Model AJ 


Bushing Mounting 


(Right) 
Model AJS 


Servo Mounting 


CONDENSED SPECIFICATIONS 


Number of turns 


Power rating 


Coil length 
Mechanical rotation 
Electrical rotation 
Resistance ranges 
Resistance tolerance 
Linearity tolerances: 
All values 
5000 ohms and above 
Below 5000 ohms 
Starting torque 
Net weight 
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10 

2 watts 

18” 

3600° + 12° -—0° 
3600° + 12° —0° 
100 ohms to 50,000 ohms 
+ 5.0% 


+ 0.5% (standard) 
+ 0.1% 

+ 0.25% 

0.75 02. in, 

1.0 oz. 





TPC eee eee EAS 





eeeeeeeeeeeeee LAS 
anne 6 SERS eSRSS) COSEREOESSHCESEDSSOPOC SP SSR OHS ESESSESEDSOSE SOS OOS SO COOF 


Ta 


12 times the resolution of conventional units! 


All units have these important features... 


SMALL SIZE—LIGHT WEIGHT: All AJ Models 
are only 34” in diameter (small as a penny) 
138” long—weigh 1.0 oz. They require a 
minimum of valuable panel space! 


HIGH PRECISION—CIRCUIT SIMPLICITY: On 
many applications an AJ Series will replace 
two conventional potentiometers, providing 


unit. The 18” slide wire gives a resolution 
of 1/3000 in a 100 ohm unit—1/6500 in a 
50,000 ohm unit! 


RELIABILITY: The AJ models are rugged 
and simple—built to close tolerances with 
careful quality control. Their performance 
and reliability reflect the usual high stand- 


both wide range and fine adjustment in one ards of Helipot quality. 


Advanced Construction 


For light weight, unusual compactness, high accuracy and resolution, coupled 
with utmost reliability, investigate the AJ series... 


> All types have bearings at each end of the shaft to assure precise alignment 
and linearity at all times. 

p Either single or double shaft extensions can be provided to meet individual 
needs... also, ball or sleeve bearings, special shaft lengths, flats, screwdriver 
slots, etc. 

> By means of a unique Helipot welding technique, tap connections can be 
made to only one turn of the resistance winding, and can be provided at 
virtually any desired point on the resistance element. 

>» New improved terminals are rigidly anchored in place to prevent twisting 
and coil failures due to fatigue. These anchor-locked terminals are used 
both at the taps and at the coil ends. 


Meet Rigid Helipot Standards 


Helipot—world’s largest manufacturer of precision potentiometers— 
has built an enviable reputation for its high design and construction stand- 
ards, and the AJ models meet these standards in every way. 


The resistance elements are made of precision-drawn alloys, accurately 
wound by special machines on a heat-dissipating copper core. 


Each coil is individually tested, then permanently anchored in grooves 
precision-machined into the case. Slider contacts are of long-lived Paliney 
alloy for low contact resistance and low thermal e.m.f....and all terminals 
are silver plated and insulated from ground to pass 1,000 volt breakdown test. 


In spite of light weight and compact design, all AJ models are built throughout 
for long life and rugged service. Potentiometer life varies with each application, of 
course, depending upon rotation speed, temperature, atmospheric dust, etc. But laboratory 
tests show that under proper conditions, all of the AJ series have a life expectancy in 
excess of one million cycles each! 


Get full details from your nearest Helipot representative—or write for Data File 918 


THE elipot CORPORATION 


A subsidiary of Beckman Instruments, Inc. 


SOUTH PASADENA, CALIFORNIA 


Field Offices: Boston, Rochester, New York, Philadelphia, Cleveland, Detroit, Ghicago, St. Louis, Los Angeles, 
Seattle, Dallas, High Point, N. C. and Fort Myers, Florida. In Canada: J. S. Root, Toronto. 
Export Agents: Frathom Co., New York 36, New York. 
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CONNECTOR 


MONEY CAN 
BUY! 


Sc ‘| \ FLE \ ASSURES 


YOU PEAK PROTECTION 
AGAINST CIRCUIT FAILURE 


When operating conditions demand an electrical 
connector that will stand up under the most rugged 
requirements, always choose Bendix Scinflex Elec- 
trical Connectors. The insert material, an exclusive 
Bendix development, is one of our contributions to 
the electrical connector industry. The dielectric 
strength remains well above requirements within 
the temperature range of —67°F to +275°F. It makes 
possible a design increasing resistance to flashover 
and creepage. It withstands maximum conditions 
of current and voltage without breakdown. But 
that is only part of the story. It’s also the reason 
why they are vibration-proof and moisture-proof. 
So, naturally, it pays to specify Bendix Scinflex 
Connectors and get this extra protection. Our sales 
department will be glad to furnish complete infor- 
mation on request. 


© Moisture-Proof ¢ Radio Quiet ¢ Single Piece Inserts ¢ Vibration-Proof « 
Light Weight ¢ High Insulation Resistance ¢ High Resistance to Fuels 
and Oils « Fungus Resistant « Easy Assembly and Disassembly « 
Fewer Parts than any other Connector ¢ No additional solder required. 


BENDIX SCINFLEX 


ELECTRICAL CONNECTORS 


SCINTILLA MAGNETO DIVISION of 


SIDNEY, NEW YORK 


AVIATION CORPORATION 
Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 


FACTORY BRANCH OFFICES: 118 E. Providencia Ave., Burbank, Calif. © Stephenson 
- 6560 Cass Ave., Detroit 2, Michigan ® Brouwer Bidg., 176 W. Wisconsin 
Avenue, Milwaukee, Wisconsin © 582 Market Street, San Francisco 4, California 
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burners fire within a specified period; voltage regula- 
tion on are welding equipment; turning on of standby 
equipment in case of main power failure; control of 
heating elements from a sensitive thermostat; paging 
systems involving fast pulsating circuits; alarm cir- 
cuits, and time-delay circuits for plate voltage appli- 
cation on tubes. 

Relay Terminal Connections 

A graphical presentation of standard terminal con- 
nections was made by R. D. Bean, Signal Engineer- 
ing & Mfg. Co. These included hole type, wrap- 
around types, crimping, screw and plug-in types. In 
the case of hermetically sealed relays solder connec- 
tions are generally used. Non-wettable coatings ap- 
plied to glass insulated headers have helped to elimi- 
nate tracking under the influence of d-c polarizing 
voltages and have been instrumental in improving the 
performance of small headers under high humidity 
conditions. 

Mr. Bean suggested that the plug-in type of relay 
using a standard octal socket would lend itself to 
standardization. It would be feasible to so arrange the 
internal wiring of relays having two form C contacts 
in a single coil winding so that any make of relay 
answering the description could be plugged in with- 
out the necessity of changing the circuit connection 
to the socket. Interchangeable relays could be util- 
ized for a number of different contact requirements 
such as 1 form C, 1 form A, 2 form A, ete. Her- 
metically sealed relays with header type terminals 
could likewise be internally wired so that the contact 
arrangements could be associated with a standardized 
sequential numbering system. 

Current and voltage ratings of the terminals them- 
selves could be a subject for standardization, Mr. Bean 
suggested. The same system could also be applied to 
multiple header designs with ratings established under 
defined conditions of humidity, barometric pressure, 
terminal temperature rise, etc. 

Thus, the symposium ended on the same note it 
began—agreement on the desirability of relay stand- 
ardization. Question: What is to be done about it? 


By whom? When? ogo 
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Applying Electrical Controls to 


Dual-Function Hydraulic Circuits 


(Continued from page 111) 





SW-IA is open, making the cycle-start button in- 
active. Section SW-IC of the switch moves to the 
upper position and the jog buttons are now in circuit 
for sustained contact manual control. The SW-3 
switch section is used to unload the large pump sec- 
tion to the tank, permitting operation at slow speed 
on the P-2 pump section. 

All specified conditions for a particular plastic 


ELECTRICAL MANUFACTURING 

















































by h Pll 

‘| Choose sss 

= MULTI-SIZED 

li- 260 INTERCHANGEABLE 
STOCK MOLD 

: PARTS 

, | OF HEAT RESISTANT 

ce BAKELITE PLASTIC 

























. Each part illustrated is available in several 
onl sizes. Head sizes—shank and shaft sizes are 
ng interchanged to suit the exacting needs of 
he each item in your entire line 
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They are made in standard colors of Black, 


Walnut, Red, Ivory. Special colors and 


ay branded characters to order. Samples sent 
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on request 
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Engineering and Tool Room departments 
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To DESIGNERS or ELECTRICAL CONTROL SYSTEMS 


Resonant Reed Design Simplifies ‘Transmission of 


a Number of Control Signals Over a Single Circuit 


‘m- 
‘all 
to 
der 
Ire, 
Each carbon-steel or alloy reed is tuned to vibrate to a signal 
» it 
nd- 
it? 


RESONANT REED 
FREQUENCY SENSITIVE 


frequency within a narrow range. Several Frahm Resonant 





Reed Relays may be operated simultaneously on a single control 
circuit by employing an equal number of source generators 
designed so that no operating frequencies overlap. In the 
200-500 cycle range 16 channels can be used on one circuit 
without interference. Frahm Relays may be used with all types 
of communication circuits including radio and carrier systems 


as well as wire circuits. 


When proper signal is applied, Frahm Relay responds after a 
few cycles by closing its contacts for a fraction of each cycle. 
Auxiliary relay may be used for steady closed contact. Specials 
are available. Frahm Relays are built with nominal frequencies 
between 50 and 500 cycles: may be operated at any level 


Po oe oe oe 2 ee ey 


between 20 and 200 ampere-turns. 





| James G. Biddle Co. B.905 | 
— Your correspondence is invited. For detailed characteristics, | 1316 Arch St., Phila. 7, Pa. | 
ratings, etc. of Frahm Relays send for BULLETIN 33-EM. § Centhemen: 
in- Please send me Bulletin 33-EM 
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For this stone—Kings died; 
today, the Kohinoor is a coveted 
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GEMCO ELECTRIC CO. 
25681 W. Eight Mile Rd. 
Detroit 19, Michigan 




















The Kohinoor diamond— 
ntain of Light,” a gem that 


affected the course of history through crime. 


empires rose and fell until 
possession of Great Britain. 


oeeand today, GEMCO ELECTRIC, 


through, electronic research 
and development, is affecting 
the course of electronic history. 
Most recent advancement is 
the GEMCO Automatic Testing 
Panel. While designed for pro- 
duction line inspection of Nash- 
Kelvinator compressor units, it 
tests all types of single phase 
electric motors at the rate of 
1800 a day. It checks conti- 
nuity of windings, correct ter- 
minal connections, hi-potential, 
ground and run tests. 


It detects faulty motors and 
by an audible alarm signal 
accompanied by a red light, 
indicates the specific fault. 


Your inquiries are invited. And if you have ANY elec- 
tronic control problems, GEMCO ELECTRIC Engineers 


xplosion-proof enclosures are 


pacing the field in modern, rugged construc- 
tion and beauty of design. Available in many 


sizes, these NEMA 7 and 9 en- 
be furnished as iron or aluminum 


castings and with any given components for 
a controlling operation. Your inquiries on any 


custom requirements are invited. 


select areas open for 
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molding operation can be pre-set with this electro- 
hydraulic system. Molding pressures are adjustable 
through relief valves V1 and V8 in the lines to the 


hydraulic cylinders. The sequence and timing of the 





operations can be varied as desired by setting of the 
timer contacts and by shifting the selector switch. 
Since all controls for temperature, pressure, phase 
and time are calibrated, these variables for any proc- 
ess can be noted on a shop card and filed. By re- 
setting the controls in accordance with the data on 
file, each process can be quickly and accurately dupli- 
cated at any time. O00 





Metal Statistics 





There were metal fireworks during the normally 
quiet mid-Summer season. Copper began to crack 


_at the seams; zine was being sold at four dif- 


ferent price levels; aluminum and lead prices 
advanced; and tin quotations tumbled further. 


In the face of these hectic developments, con- 


sumer buying turned cautious. 


| Copper. Three significant developments in copper 
| occupied the spotlight: (1) Domestic price. Elec- 


trolytic copper, held at 29.75-30.00¢ for some time 
suffered its first setback when a custom smelter cut 
its price to 29.00¢ and then to 28.50¢ a lb, delivered 
Valléy. (2) London—Metal Exchange trading in cop- 
per was resumed on August 5 after a 14-yr lapse. 
Prices, at first, were lower than expected, but within 
a week had picked up. On August 12, the asking price 
for spot copper was roughly equivalent to 30.30¢ 
delivered Valley. (3) Chile—An optimistic note was 


' sounded when the Chilean Government offered its 


65,000 tons of accumulated copper to the U. S. for 
its stockpile at the world market price. It had previ- 
ously held out for 36.50¢ Valley. If the U.S. accepts 
the copper it will do away with the threat of this 
huge tonnage which overhangs the market. 
Foreshadowing these events were the reductions in 
the U. S. of copper wire prices and the cut in the 
price of brass ingots. Meanwhile, consumers were 
going slow in taking August copper. Most purchases 
were on a price “date of shipment” basis (very little 
sold at a flat price ) which is an understandable hedge 


| on the part of consumers. 


Zinc. One of the worst price muddles in the history 
of the zinc market developed in the July-August 
period. It began when a custom smelter abandoned 
the historic East St. Louis price basis for Prime West- 
ern zinc and quoted a flat delivered price of 11.25¢ 
as against an 11.00¢ f.o.b. East St. Louis price. The 
11.25¢ price was for any part of the country east of 
the Continental Divide; west of the Divide the price 
was 11.50¢. Another smelter then came out with a 
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former designs 
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. f | ae coe 
A. sion Transform- 
| ers, Plastic 
e | Sealed Trans- 
| formers and 
™ Hermetic Sealed 
7 Transformers. 
n 
i. screwed to the wall 
Oo | by 
s * 
slow deliveries? 
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tapping and machine screws cial installation 
or use by the 
lv military services, 
: your best source 
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f. end for prices now. a ~~ 
8 
r. 
SCREW CORPORATION 
Plant at W. Warwick, Rhode Island 
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Acme Electric is 
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organization, 
1e with experience 
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transformers in 
“d production quan- 
tities to high 
p- quality standards. 
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Designed, engineered and 
: produced for YOUR products! 
ry Th ws For a delicate “walkie-talkie 
ist Sera or a huge arc welding unit .. . 
ed . oe ee ee rent ACME ELECTRIC CORPORATION 
= CORNISH experts! 359 WATER STREET © CUBA, N.Y. 
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model 1200 
| ok: continuous duty 


REVERSIBLE 
DC MOTORS 
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with or with- 
out brake... 


* Ambient temperature: —55° C to 
+ 105° C. 
* Size: 1.25 in. diameter, 2.18 in. long. 
* Weighs 5.3 ounces . . . without brake. 
We can manufacture these motors to meet 


your specifications. This particular 
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Dept. N, 2661 S. Myrtle Ave. 
MONROVIA, CALIFORNIA 


INSTRUMENT 


: exter MACHINE PRODUCTS, INC. 
CHELSEA, MICH., Box 328 
__ Phone: Detroit WE. 3-1694— Chelsea 2-179] 
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followed by retaining the 11.00¢ East St. Louis basis 
but by absorbing any freight over ‘2¢. 
made at all levels. 

In the face of this confusion, consumer buying 
lagged and there was plenty of metal available for 
August even around the 15th of the month, an unusual 
development. Zinc production and shipments in July 
were off slightly, while stocks rose some 6000 tons. 


Sales were 


Aluminum. Alcoa advanced its price of aluminum in 
mid-July and other producers followed with higher 
prices. Pig aluminum moved up %¢ to 20.00¢ a Ib; 
aluminum ingot, 99 per cent plus, rose 1.00¢ to 21.50¢ 
a lb. It was the first price advance in many months, 
Kaiser pushed up its prices on bare aluminum elec- 
trical conductor. 

Production of aluminum continued to break records. 
In the second quarter, output hit around 623,000,000 
lb, or 9 per cent over first quarter output and 33 per 
cent over second quarter output a year ago. Produc- 
tion in the first half of this year exceeded production 
in the whole year of 1947. 


Lead. Lead advanced another %¢ to 14.00¢ New 
York. Fairly good business at that level was reported 
during the month, although consumer pressure was 
not too sharp. There was a spurt in export business 
which flattened out toward the end of the month. 


Tin. Tin prices continued their nosedive, accelerated 
by the truce in Korea. Indicative of the decline in 
domestic tin prices is the fact that exactly three 
| months ago the price for prompt tin was 96¢ as against 
78.50¢ on August 12. World output of tin in May was 
slightly higher than April, at 14,900 long tons. 


Steel. A change in the steel picture is beginning to 
| make itself felt. While most observers still believe 
| that fourth quarter business will hold up to expecta- 
| tion, consumers are starting to hesitate and purchases 
| have sloughed off a bit. The feeling is that with pro- 
| duction catching up to demand, consumers will turn 


| 


Bibliographies in This Issue 


LisT OF REFERENCES to earlier articles presented in a 
continuing editorial program in ELECTRICAL MANv- 
FACTURING are in this issue on the following four 
topics, each one relating to a current feature article. 
Nonrigid Insulation Materials, page 138 
20 cited references to various sources plus three 
other references in a staff-researched report. 
Standards for Electric Motors, page 156 
12 references to articles presenting developments 
in NEMA motor standards since 1945. 
Properties of Conducting Materials, page 168 
Selection of 11 articles presented in a 7-year 
period. 
Electro-Hydraulic Control, page 360 
| Group of 14 articles in earlier issues on the inte- 
gration of electrical control with hydraulic power. 
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Build the exact TERMINAL BLOCK 
you need in sizes from one pole in 
circuit te 24 poles. 
Lugs U/L Tested for wire range 
from 16-6 and rated 50 amperes. 


WRITE FOR ILLUSTRATED BULLETIN 

| showing full details of construction, 

| instructions for assembly, prices 
etc, 


COPPER TUBE AND PRODUCTS, INC. 


5745 MARIEMONT AVE. ¢@ CINCINNATI 27, OHIO 













THINK YOU'LL NEED 
GR INAS VAAER MORE? THAT'S THE APPROXI- 
MUIR MATE LIFE EXPECTANCY OF THIS 
ace RUGGED NON-SNAP ACTION, 
A Mlaba MOMENTARY CONTACT S.P.S.T. 
SWITCH — WHEN USED AT THE 
FACTORY RATING. SOLDER TYPE 
TERMINALS ONLY. HOUSING AND 
BUTTON ARE BOTH MOLDED PHENOLIC. 
RATED 2 AMP. 115 V., AC, NON- 
INDUCTIVE. BUSHINGS 15/32-32 
NS-2 THREAD. AVAILABLE AS 
NO. 4001 NORMAL OPEN— 
OR, NO. 4002 NORMAL 
CLOSED. 




















* These unique Clarostat power resistors 
can mount vertically above the chassis. 
Heat is quickly and safely dissipated in 
: ee the open. Wire winding sealed in a 
Max. res.: 6000, 9000 f 

coe a ae ceramic tube. A great space-saver—and 
12,000 and = 15,000 money-saver, too. * Literature, quota- 
ohms, respectively. tions, delivery, schedules, on request. 
* Reg. U.S. Pat. Off. 


Write or phone 
for complete data y 


539 Hillgrove Avenue LaGrange, Illinois , cy rs CUZ 


Phone: LaGrange 8000 





| P On CLAROSTAT MFG. CO, INC. DOVER, NH. 
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NEW — 


AGASWITCH® 


Time Delay Switch 
... tO introduce 
time delays into 

electrical 
circuits 
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Only 314” x 244" x 214” over-all 





Both single and double pole types 


























*ESNA Trademark 























386 





cautious and won't come running into the market for 


FIRST 


eC eam Ct Ca 
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Watch these pages 
next month for the 

introduction of 
another field-tested 
MATA tae 









SWITCH 
3 4 


Circuit diagrom, 
double pole unit 


Adjustable —time delays from .] second to 10 or more 


Manually operated, pneumatically timed 


Accurate, adaptable, compact and inexpensive 


Write for details or application engineering assistance. 
Address Dept. A4-93 


v ’ Division of Elastic Stop Nut Corporation of America 
AGA 1027 Newark Avenue, Elizabeth 3, New Jersey 


Pioneers in pneumatic timing 


steel the way they had been doing all along. In some 
areas, cutbacks are making themselves felt but this 
is still the exception rather than the rule. For the 
most part, producers anticipate that their order books 
will be filled for the fourth quarter but they admit 
that the market has turned a bit spotty. 

Scrap iron—a sensitive barometer—was weaker to- 
ward the middle of August with prices sliding off in 
some principal areas. 


Miscellaneous Metals. Nickel—The Government may 
ease nickel controls around the beginning of October 
if fourth quarter supply-demand situation warrants it. 
There was no change in nickel prices with metallic 
nickel at 60.00¢ a lb. Cadmium prices were also un- 
changed at $2 a pound. 


Salvaging Selenium 


RECENTLY published remarks by a rectifier manufac- 
turer that there is a possible supply of 4,000,000 Ib 
of selenium scrap available from defective and dis- 
carded selenium rectifiers (Aug. 1953, page 332) are 
highly inaccurate according to Julian Loebenstein, 
Sales Manager of the Rectifier Division, Radio Recep- 
tor Co., Inc., New York City. Selenium applied to the 
manufacture of rectifiers during the past six years 
does not exceed half on the 4,000,000 Ib represented 
as possible scrap, and the acceptance of any such fig- 
ure, Mr. Loebenstein said, would naturally raise seri- 
ous doubts in the minds of industrial users as to the 
reliability of the selenium rectifier itself. 

“The rate of failure of our own rectifiers is ex- 
ceedingly small,” Mr. Loebenstein continued, “and 
they may be expected to last indefinitely. As an exam- 
ple, we have found in the radio and television field 
the quantity of rectifiers failing within the one-year 
warranty period is so small in many cases that the 
expense of returning them for replacement is not even 
justified. Since we believe such a statement can apply 
to the products of most other manufacturers, it is 
obvious only an exceedingly small amount of sele- 
nium could be recovered from this source.” 

The metal selenium in its raw state is a by-product 
of copper refining and is worth up to $10 per |b. It 
has been in seriously limited supply for many years 
and promises to continue so because of the increasing 
demand for it in the electronics industry. All manu- 
facturers are interested in seeking out every possible 
new source, but reclaiming from worn out rectifiers 


‘ ° 2 ° . nn 
does not promise much relief at this time. OOU 


Titanium Castings 


DEVELOPMENT of a method for the production of cast 
shapes of titanium metal has been announced by the 
National Research Corporation. This accomplishment 
is the result of the development of special vacuum 
melting furnaces, casting procedures and mold ma- 
terials capable of withstanding attack by molten ti- 
tanium. This research was sponsored by National 
Research Corporation in accordance with Department 
of Defense policies which encourage private industry 
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Does your product need MOTION 
at SLOW SPEED? 





| IDEAL Peto 1X i Ul 


to YOUR C Stripping Problems 






If you are now manufacturing 
a product or developing a 
product where you need mo- 
tion at slow speed, here is a 


motor for you. Manufactured There’s an IDEAL STRIPPER 


in volume, and for immedi- 


ate delivery, in 3 sizes with for Every Type of Wire 


output shatt of 1 to 100 


R.P.M. and with torque of No matter what your production requirements may be, the 
from 5 to 500 in. ounces, de- wire you use can be stripped more efficiently and economically 
pending upon the speed de- with an Ideal Wire Stripper. A size and style for every need— 
sired. for quick, clean stripping of single or parallel conductors ... 
a a rectangular, round or flat . . . solid or stranded wires. 


vrecision built and thousands Sold Through America’s Leading Distributors 


are in use today. Magnetic 
clutch can be supplied where TWO MOTOR 
BRUSH TYPE STRIPPER 


over-run on_ intermediate 
Strips and cleans enamel, cotton, 


operations is an objection. 

For further information send : f es 
silk, string asbestos and similar 

types of light insulation from 


the requirements of your ap- 
plication to us. round, flat, or rectangular wires— 
solid or stranded. Removes coating 


sfonesennch Company from “'Formex" or “Formvar" wire 


moves gummy insulation embedded 
in stranded wires. 


—cleans fibre glass insulation—re- 
RACINE, WISCONSIN 





Designers and Manufacturers of ELECTRIC 
SPECIAL INDUCTION MOTORS “HOT BLADE” 


eee neta =| WIRE STRIPPER 


| ROME AL BURNS OFF INSULATION, in. 
ee Or « 











cluding marker thread —no cut 
strands. Strips cotton, silk, syn- 
thetic (plastic) insulation or rub- 
ber coverings from fine stranded 
or solid conductors. 





BENCH TYPE WIRE STRIPPER 


Strips solid or strandad wire up to 5/16” 
dia. For single conductor plastic, cotton or 
rubber covered wire where quantities ore 
limited. 


LEVER TYPE CABLE AND WIRE STRIPPER 


Strips all kinds of single and 
parallel conductors and cable 
up to 4%” dia. Recommended 


ca : for type S, SJ and Po 
v, ‘ , a 4 — «i | S I @) N Cobles. A senduaiien ioe. 
a 


46q, a WO 


BALLS FOR BEARINGS AND OTHER BALL APPLICATIONS 


Precision balls for every requirement of the electrical industry. SUBMIT 
Made in many different materials. Also special bearings and SAMPLES 
retainers. Send your specifications for recommendations from From the most 
our Engineering Department. 4HS50 complete line of wheob) teaabiee taleihe 
strippers IDEAL For intermittent stripping. (1) 


1 
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; i | F ntinvous production stripping 
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ELECTRIC ROTARY TYPE 
WIRE STRIPPER 


For production stripping of single conductors, 
solid or stranded wire up to ¥%” outside dia. 
Especially recommended for Type R, RF, CF, AF, 
radio hook-up, lead-in wire, etc. 


MAIL FOR RECOMMENDATION 
ee oe ee 


IDEAL INDUSTRIES, Inc. 
1008 Park Avenue 


Sycamore, Illinois 
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STEEL 


Every Kind 


Our stocks of Certified Quality Steel are large and 


becoming more complete. Quick dependable service 
is assured. 


NEARBY STOCKS INCLUDE: 


BARS—carbon & alloy, hot TUBING—seamless & welded, 
rolled & cold finished mechanical & boiler tubes 


STRUCTURALS—channels, STAINLESS—Allegheny sheets, 
angles, beams, etc. plates, bars, tubing, etc. 

PLATES—U, M. & sheared, REINFORCING bars & access. 
Inland 4-Way Floor Plate BABBITT bearing metal 


SHEETS—hot & cold rolled, MACHINERY & TOOLS for met- 
many types & coatings al fabrication 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants: New York, 
Boston, Philadelphia, Detroit, Cincinnati, Buffalo, 
Cleveland, Pittsburgh, Chicago, Spokane, Seattle, 
Milwaukee, St. Louis, Los Angeles, San Francisco 
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interested? Write for Catalog N. 


AT THE ISA SHOW .... This indicating-re- 
corder, along with T-E’s other pyrometric 
equipment, will be at the Instrument Society 
of America Exhibit, Sherman Hotel, Chica- 
go, Sept, 21-25, Booth 59. 


AIR LAWN NEW JERSEY 








ELECTRONIC 
RECORDER. 


to employ its own funds to develop techniques and 
products to a point where the military can procure 
material on a purchase order basis. 

It is now possible to produce pilot quantities of 
cast shapes of both pure and alloyed titanium. Cast- 
ings of complex shapes weighing up to several pounds 
have been made with carbon, oxygen, and nitrogen 
content reasonably comparable with commercial 
wrought titanium. The surface attainable is equal to 
that of good sandcast metals. oon 


a o e = 
Joining Aluminum Wires 
SimMPLE welding technique developed by Aluminum 
Company of America, Pittsburgh 19, for making fast 
permanent connections in insulated aluminum wiring 





makes use of a pair of pliers and a carbon electrode 
supplied by an arc welder. Arc struck between wires 
and carbon electrode quickly fuses the leads. OO 0 







How to Order Reprint Packages 


Related feature articles previously offered as 








separate reprints are now available in com- 


bined reprints on the following subjects. 


Applying Magnetic Amplifiers, 40 pages $1.5 







Motor Overload Protection, 52 pages $1.50 





Designing Servo Systems, 56 pages $2.00 


Engineering Testing in Design, 76 pages $2.50 









Plastics and Dielectrics, 92 pages $3.00 





Single copies are available at the prices shown 
on orders accompanied by remittance. A de- 
tailed review of the contents of each combined 
reprint is given on page 260. 
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